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Mineral  waters  often  produce  cures^  which  we 
in  vain  attempt  to  perform  by  the  combinations  in  our 
(hops  \  even  althd*  thefe  waters  contain  nothing  but 
Iron. 
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P  R  E  F  A  C  E 


TH  E  spring  which  has  been  difcovered  in 
the  Stone  Quarry  on  the  fouth  fide  of  Li¬ 
verpool,  having  been  much  talked  of,  and  ufed 
by  many  with  evident  advantage,  I  thought  it 
might  not  be  improper  to  endeavour  at  afeertain- 
ing  its  component  principles,  and,  thence  dedu¬ 
cing  its  probable  medical  virtues.  Convinced,’ 

.  both  by  reafon  and  experiment,  that  it  promis’d 
no  inconfiderable  means  of  reftoring  and  pre- 
ferying  health,  I  fhould  have,  accufed  myfelL of 
inattention  to  the  intereils  of  humanity,  and  to 
the  welfare  of  fociety,  had  I  not  ufed  my  belt 
endeavours  to  promote  and  extend  its  ufe  a- 
mongil  my  fellow  citizens. 

But  what  more  particularly  induced  me  to 
aim  at  recommending  it  to  their  notice,  by  this 
little  publication,,  was  the  undoubted  evidence 
I  had  colle6led  of  its  having  been  of  fignal  fer- 
vice,  even  in  fome  defperate  cafes  :  fome  of 
thefe  I  have  herein  given,  as  the  foundation  of 
that  confidence  which  I  hope  it  may  meric  and  ‘ 
obtain.  Many  mineral  fprings,  both  in  Eng¬ 
land  and  abroad,  poflefs’d  of  the  like  properties 

A  2  and 


■v. 

PREFACE. 

^ind  principles,  have  acquired  the  higheft  repu¬ 
tation  for  their  medicinal  qualities  and  the  cures 
they^have  wrought. 

I  would  not  wifli  to  lay  too  great  a  ftrefs  up¬ 
on  the  virtues  of  our  Liverpool  Spa,  but  rather, 
by  aferibing  to  it  limply  thofe  it  pofleffes,  and 
relating  briefly  and  intelligibly  fomeof  the  cafes 
in  which  it  has  been  found  greatly  beneficial, 
flrive  to  excite  the  public  to  make  a  trial,  which 
may  ac  once  procure  reputation  to  the  fountain, 
health  to  thofe  who  frequent  it,  and  a  heartfelt 
fatisfadlion  to  the  propofer  and  promoter  of  it. 

Liverfeo!^  May  4tb,  1773. 

1. 


ESSAT 
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ESSAY 


On  the  Liverpool  SPA*  WATER. 


§  I.  Of  Mineral  Waters  in  general. 
E  diftinguldi  by  the  term  of  mineral  wa^ 


w  ▼  terSy  thole  which  are  impregnated  with 
ibmc  mineral  principles^  and  hence  are  become 
medicinal. 

They  arc  properly  divided  into  Saline,  Sul¬ 


phureous,  and  Metallic. 


We  have  found  that  thofe  which  have  been 

termed  Spirituous  are  indebted  for  that  title,  to 
a  gas^  or  fix’d  air  only,  to  which  they  owe  their 
fparkling,  and  that  agreeable,  pungent,  acidulous 
tafle,  by  which  they  refemble  Champain^  From 
this  fame  principal  they  acquire  the  property 
thev  poflefs  of  diffolving  metallic  fubflances,  as 
will  be  fhewn  hereafter.  The  peculiar  acidulous 

r 

tafte  which  it  imparts,  has  occafioned  their  be¬ 
ing  made,  by  fome,  a  feparate  clafs  under  that 
denomination  (Acidulae)  but,  as  it  will  appear. 


that 
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that  there  are  no  waters  abounding  with  fix’d  air 
which  are  not  impregnated  with  other  (mineral) 
liibftances,  and  as  few  inftances  can  be  produ¬ 
ced,  in  which  an  acid  uncombin’d  is  found,  in 
any  fenfible  proportion,  in  mineral  waters,  thefe 
diftin^lions  feem  fuperfluous,  if  not  improper. 
The  only  inflance  I  have  feen  of  a  mineral  wa¬ 
ter  really  and  abundantly  containing  an  uncom¬ 
bined  acid,  is  in  a  fpring  near  Naples,  call  d  the 
Pifciarelli,  where  the  water  ifilies  out  very  hot 
from  the  fide  of  a  volcano,  and  fo  acid  as  rea¬ 
dily  to  corrode  the  furface  of  metals.  But  the 
acidulous  tafte  depending  on  this  fix’d  air  is  met 
with  even  in  waters,  in  which  an.alcali,  uncom¬ 
bin’d,  is  found  •,  as  in  the  waters  of  Sc.  Martin,, 
in  Rouffillon,  and  La  Marquife,  in  Dauphiny, 

Many  mineral  waters  in  all  the  clafles  poflefs 
this  fix’d  air.  The  Seltzer  water  abounds 
with  it,  and  is  little  impregnated  with  any 
other  adlive  principle  y  and  hence  the  Seltzer 
water  may  be  eafily  imitated-  by  a-  very  fmall. 
addition  of  fea-falt  and  alcali  to  water  fatu- 
rated  with  fix’d  air,  feparated,  colledled,  and. 
applied  after  the  manner  of  the  ingenious 
Priestley.. 

This  is  done  flill  eafier,  by  the  procefs  in¬ 
vented  by  that  great  French  Chymift,  Venel, 
of  adding  the  acid  of  fea-falt,  in ,  proper  pro- 

portion^ 
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portion,  to  water  in  which  a  very  fmall  portion 
of  alcali  is  diiTolv’d.  No  vifible  effervefcence 
cnfues  (the  mixture  being  fo  very  dilute)  but 
the  fix’d  air,  as  it  feparates  from  the  combina¬ 
tion  of  the  acid  and  alcali,  is  abforb^d  by  the 
water,  and  impregnates  it  fo,  as  to  give  with 
very  little  trouble,  a  tolerable  imitation  of,  and 
fuccedaneum  for,  the  Seltzer  water. 

But  I  will  not  dwell  too  much  on  thefe  dif- 
tihiftions  :  my  intention  is  not  to  write  on  the 
nature  of  mineral  waters,  but  to  point  out  the 
properties  and  effefls  of  our  own.  Hence  I 
fiiall  only  flightly  treat  of  the  different  clafies, 
as  far  as  is  requifite  to  convey  a  clear  general 
idea  of  the  nature  and  varieties  of  mineral  wa¬ 
ters,  as  an  introdudtion  to  the  examining 

and  comprehending  our  Liverpool  Spa. - 

And  it  may  be  ufeful  in  this  place  to  obferve, 
that  we  mufi:  not  expe(S:  to  find  the  feveral 
claffes  wholly  diflindt  from  each  other  j  on  the 
contrary,  they  are  generally  all  more  or 
Jefs  combin’d  together,  fo  that  mofl  commonly 
they  can  only  be  clafs’d  from  the  principle  whic!*. 
h  found  to  predominate^ 


§  2.  Cf 


k 


f  8  ; 
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§  2.  Of  Saline  Waters. 

STRICTLIT  fpeaking,  perhaps,  all  the  mi¬ 
neral  waters  might  be  termed  Saline^  as  all 
containing  more  or  lefs  an  alcaline,  neutral, 
earthy,  or  metallic  fait.  But  by  this  term  wc 
generally  only  underftand  waters,  chiefly  con¬ 
taining  neutral  and  earthy  falts  in  a  fenfible  pro¬ 
portion,  fc  as  to  prove  purgative. — The  waters 
impregnated  only  with  felenitei  (i.  e.  vitriolic  acid, 
and  calcareous  earth)  which  is  the  cafe  with  all 
our  hard  pump  water,  do  not,  I  think,  defer ve 
to  be  confidered  as  faline  mineral  waters ;  as  in- 
flead  of  being  improved  by  this  admixture,  they 
arc  rendered  unfit  even  for  mod  domeftic  ufes. 
The  good  effeds  of  Briflol  water  (which  contains 
fcarcely  any  other  faline  matter  than  felenites) 
are  not  to  be  attributed  to  its  folid  conienti,  but 
to  the  fix’d  air  it  abounds  with  which  is  alfo 
the  cafe  with  refped  to  fome  other  mineral  wa¬ 
ters,  which,  though  they  contain  neutral  fairs, 
yet  thofe  arc  in  too  fmall  proportion  to  anfwcr 
any  good  purpofe.— — Water  is  impregnated 
with  felenites  by  pafTing  through  gypfeous  earth 
and  ftones,  confiding  of  felenites  which  are  fo- 

luble  in  water, 

*  « 

• 

An  alcaline  fait  uncombined  is  rarely  to  be 
found  in  mineral  waters,  or  when  it  is,  its  pro¬ 
portion 
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\ 

portion  and  effcds  are  incanfRlerable.  The 
Tilbury,  Clifton,  and  Seltzer  waters,  Eau  de  la 
Marquife  in  Dauphiny,  and  St.  Jean’s,  have  been  ' 
confidered  as  alcaline.  Tne  v/aters  of  this  clafs, 
(if  poTefs’d  of  any  particular  virtues)  mull  be 
of  ferv-ice  in  all  complaints  arifing  trom  acidity, 
and  a6l  as  attenuant,  diuretic,  and  aperitive. 
Boyle,  however,  denied  the  exigence  of  this 
clafs  of  waters  in  England. 

The  acids  found  combin’d  in  mineral  waters 
are,  the  Vitriolic  or  Univerfal,  and  Marine  or 
acid  of  fea  fait.  The  Nitrous  is  not  found,  nor 
do  I  believe,  that  the  Volatile  Vitriolic  acid 
funcombin’d  at  lead)- has  ev^er  been  proved  to 
cxift  in  waters.  Authors  have  labour’d  long  to 
prove  the  prefence  and  efcape  ot  this  volatile 
acid,  and  to  reconcile  thus  the  proofs  that  clefe 
acidulous  waters  contain  a  pred.)minant  alcaliiie 
bafis.  I  find  Hoffman,  thougn  he  could  not 

account  for  this,  rejecTing  the  opinion  of  a  vo¬ 
latile  vitriolic  acid — De  Element  Aquaruin  mi- 
neralium  recte  dijudicand.  et  examinand  p.  138, 

§  xi.  Ncque  enim,  quod  primus  omnium  ego 
obfervavi,-  purum  acidum  in  acidulis  delicelcic, 
fed  omnes,  quotquot  funt  et  dicuntur,  in  om-^ 
nibus  Europae  locis,  fal  alcaii  veUunt  ut  po- 
tins  alcalinae  dlcendae  elfenr. 

The 


B 
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The  difcoverles  which  have  within  thefe 
years  been  made,  chiefly  by  our  own  countrymen, 
refpe6ling  the  nature  and  properties  of  fix’d  air^ 
have  render’d  this  matter  much  eafier  to  com¬ 
prehend,  than  it  was  to  former  writers.  When 
we  find  (with  the  Hon.  Mr.  Cavendifli*)  that 
fix’d  air  diflblves  calcareous  earth,  and  metals 
(with  Mr.  Lane*) ;  that  it  gives  a  fubtilc  fpirit 
or  gas,  and  a  very  acidulous  tafte  to  water; 
without  impregnating  it  with  any  acid  (as  ap¬ 
pears  from  Mr.  Henry’s  Experiments),  and 
when  we  fee  this  air  readily  efcapes  and  depofits 
the  earth  or  metal  with  which  it  was  combin’d, 
we  fliall  foon  be  convinc’d  that  this  is  what  for¬ 
mer  writers  miflook  for  a  volatile  vitriolic  acid. 
Thefe  properties  of  fix’d  air  will  clear  up  at 
once  all  the  difficulties  they  labour’d  under,  ac¬ 
count  for  the  feeming  inconfillencies  they  drive 
to  reconcile^  and,  probably,  afford  to  future 
writers  a  much  clearer  and  more  eligible  method 
of  claffing  mineral  waters,  particularly  if  it 
Ihould  appear,  as  has  been  before  hinted,  that 
the  medical  virtues  of  many  of  thefe  (as  well 
faline  as  metallic)  depend,  chiefly,  if  not  to¬ 
tally,  on  this  principle. 


♦  Philofophical  Tranfaft.  1765. 
J  Philofophical  Tranfa^.  1769. 


But 
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But -leaving  this  to  thofe,.  who,  ex  profejfoy. 
mfty  hereafter  take  up  the  fubje6t  of  mineral 
waters,  I  fhall  proceed  with  the  combinations 
of  the  vitriolic  and  marine  acid  found  therein ; 
the  molt  frequent  of  which  is  the  latter^ 

The  waters  of  the  lea,  and  of  fait  fprings,, 
contain  thiefly  the  marine  acid,  united  with  a 
mineral  alcali,  forming  common  fait,  the  ufes 
of  which,  both  domcftic  and  medicinal,  are  con- 
fiderable.  Authors  account  for  this  impregna¬ 
tion  from  the  immenfe  rocks  of  fofiil  fait  found  - 
in  various  parts  of  the  globe,  of  which  we  have 
no  inconfiderable  fpecimens  in  our  own  neigh¬ 
bourhood* 

The  waters  of  this  clafs  arc  known  by  their 
fait  tafte*  Some  of  the  fait  fprings  are  nearly 
pure,  and  contain  little  elfe  but  pure  fait,  as  the 
upper  pit  at  Droitwicli.  Others  are  not  free 
from  earthy,  and  even  metallic,  mixtures,  as 
thofe  of  Northwich  in  Chefhire,.  which  contain 
fome  portion  of  Magnefia,  Calcareous  earth, 
and  iron.  The  brine  pits  at  Drokwich  yield 
little  earth  and  no  bittern ;  the  reft  do,  and 
from  this  bittern  a  bitter  purging  fait  is  obtain¬ 
ed,  to  which  we  have  given  the  name  of  Epfom 
fair,  and  which  is  Magnefia  combin’d  with  vi¬ 
triolic  acid.  ’Tis  this  fait  (refembling,  Glau- 

ber’l 
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ber’s  fait)  on  which  depends  the  purgative  qua¬ 
lity  ot  our  ftveral  mineral  waters,  as  thofe  of 
Eplbm,  Cheltenham,  Adlon,  Scarborough,  Har¬ 
tlepool,  Stratiord,  (of  Sedlitz)  &c.  A  fmali  pro¬ 
portion  of  calcaieous  earth,  of  an  oily  fubr- 
ilaiice,  and  in  feme,  a  very  little  iron,  make  the 
uil  of  the  fubllances  Which  thefe  waters  are 
iound  to  contain : 

As  well  as  the  S  E  A  W  A  T  E  R. 

The  proportions  are  various  in  the  different 
waters.  A  pint  of  EpTom  water  contains  about 
33  grains  of  the  purgative  fait,  and  6  of  calcx- 
leous  earth:  Cheltenham,  46  grains  of  this  fait; 
and  22  of  calcareous  earth,  with  about  half  a 

grain  of  iron  (Ochre) :  Scarborough  water  con- 

*  * 

tains  nearly  the  fame  proportions  as  Epfom,  but 
with  a  fmali  quantity  of  iron  and  fix’d  air.  The 
p^urgative  quality  of  fea  water  however,  does  not 
depend  wholly  on  the  quantity  of  this  bitter 
caithy  laic  contain’d  in  it,  for  coiumon  lalt  alone, 
in  fufficient  dole,  proves  purgative.  The  whole 
of  the  'two  fairs  contain’d  in  a  pint  of  cur  fea 
u'cilcr  is  about  five  drachms,  and  a  pint,  a  pint 
and  a  half,  or  a  quart,  is  iound  ncccffary  in 
dilieitnt  habits  to  adt  as  a  purgative.  ^ 

All  our  fait  fprings  are  fo  much  impregnated 
with  faline  fubftances,  as  makes  it  necellary  to 
Cilute  them  to  render  them  tolerably  agreeable 


to 


[  13  } 

the  flomach  •,  particularly,  as  the  more  the 

iolution  of  thefe  falls  is  dilute,  the  milder  and 

furer  is  their  operation. 

» 

The  proportions  sin  thefe  fprings  alfo  are  va¬ 
rious.  The  brine  pit  at  Nantwich  yields  7,  at 
Middlevvich  7,  the  ftrohgeft  at  Droitwich  the 
weaker,  7  part  of  common  efculent  fait,  befides 
the  Epfom  fait  (fo  call’d)  which  remains  in  the 
bittern. 

As  a  fubflitute  for  the  faline  waters  of  Ep¬ 
fom,  Cheltenham,  &c.  we  may  diflblve  Epfom 
or  Glauber’s  fait  in  water,  in  the  proportion  of 
half  an  ounce  to  a  pint.  But  it  is  obferved  by 
Holfman,  Rutty,  &c.  that  the  effedtsof  the  fait  fo 
rediifolved,  are  not  above  half  what  would  have 
been  produced,  by  fuch  a  dofe  of  the  water  it- 
felf  as  contains  that  quantity  of  fait  •,  and  that 
thefe  waters  when  boil’d  to  the  confumption 
of  half,  are  not  proportionably  increafed  in 
ftrength. 

■Where  the  fea  water  can  be  procured,  it  an- 
fwers  in  general  all  the  intentions  of  the  waters 
of  this  clafs. 


USES. 

Thefe  faline  waters  are  ufed  either  as  altera¬ 
tives  or  purgatives.  They  are  attenuant,  refolv- 

ent. 


enf,  cooling,  aperient,  and  diuretic.  They  are 
beneficial  in  vifeid  foulnelTes  of  the  ftomach  and. 
inteftines,  cleanfing  and  ftimiilating,  and  hence 
frequently  amend  lofs  of  appetite  and  of  the 
digeftive  faculty,  and  flop  vomiting*,  in  habitu¬ 
al  coifiveners,  pains  of  the  ftomach,  heart-burn,f. 
colics  *,  in  removing  obftrudions  of  the  abdo¬ 
minal  vifeera,  as  of  the  liver,  fpleen,  &c.  and 
principally  in  jaundice  arifing  frona  this  caufe  *, 
in  promoting  the  menftrual  and  hsemorrhoidal 
difeharges,  in  hyfterici  and  hypochondriac  af- 
fedlions  5  in  vertigo  and  head- ache  proceeding 
from  a  foul  ftomach,  and  in  the  epilepfy.  In  a 
fufEeient  dofe  they  are  excellent  purgatives  ^  they 
leave  no  conftipation  after  their  adlion,  nor  da 
they  heat  during  it.  They  are  peculiarly  adapt¬ 
ed  therefore,  as.  a  cooling  purgative  in  inflam¬ 
matory  and  cutaneous  difeafes.  They  deftroy 
worms  by  evacuating  die  mucus  in  which  they 
live  and  generate,  and  by  which  they  are  defend¬ 
ed  againft  the  aflion  of  vermifuge  medicines. 
Thefe  waters  are  extolled  by  Mufgrave  in  the 
gout,  and  by  Ruftel,  Rutty,  and  other  authoESj, 
in  a  variety  of  obftinate  chronic  cafes.. 

U  N  F  I  T. 

They  are  improper  in  weak,  delicate,  habits,, 
for  perfons  advanced  in  years,  for  fuch  as  have 
weak  breafts,  difeas’d  lungs,  confirm’d  tumours. 

of 
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of  the  vlfccra,  or  acrid  juices;  and  hence  in 
fcurvy,  ftrangury,  dropfy,  convulfive  afthma, 
or  afthma  from  water  in  the  cheft. 

Great  good  effcds  are  alfo  experienc’d  from 

their  ufe  externally - So  much  has  been  wrote 

in  praife  of  fea  bathings  that  I  fliall  fay  little  on 
that  head,  as  its  efficacy  in  preferving  health  and 
ftrength  is  generally  known  and  confefs’cL  It 
will  be  found  to  coincide,,  in  its  effe<5ls,  wkli 
thofe  of  our  Spa  Water. 

Nor  is  its  efficacy  only  to  be  deduced,  as  be¬ 
ing  a  cold  bath.  The  fait,  befides  adding  to  its 
gravity,  has  been  thought  to  be  beneficial  as  a 
topical  application.  Hippocrates'  thought  it  in 
many  cafes  more  efficacious  warm^  as  in  contrac¬ 
tions,  indolent  tumors,  paralytic  and  dropfical 
affedlions.  Fortunately  we  ;frefo  fituated,  as  to 
enjoy  very  defirable  conveniences  for  lea  bathing 
both  cold  and  hot,  *  and  it  is  to  be  hoped,  that 
fuch  facility  will  by  no  means  caufe  us  to  delpife 


•  A  hot  fait  water  Bath  is  at  any  time  prepaitd  at  our  baths,  <otk 
giving  an  hours  notice  ;  an  advantage  this,  which  fliouldtiot  be  con* 
fined  to  cafes  in  which  fait  -water  may  be  thought  fetviccablc,  as  k  is 
certain  great  good  efTens  may  be  expeOed  in  many  complaints  from 

the  ufe  of  a  -warm  lath. - 1  am  entirely  of  opinion  with  the  inge* 

nious  Dr.  Percival,  that  we  do  not,  in  England,  confider  warm  bath¬ 
ing  as  highly,  or  ufe  it  as  frei^ucntly,  as  it  deferves.  Abroad,  rowefe 
benefit  is  both  cxpcflfd  and  experienced,  from  its  more  frequent  ufe 
in  difeafes. 


and 


.  y 
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^Tid  negledt  a  powerful  means  of  prefervlng  and 
reiloring  health,  which  others,  at  adiftance  from 
fuch  conveniences,  know  how  to  fet  a  proper 
value  on,  and  are  at  conliderable  pains  to  come 


and  partake  of. 


§  3.  Of  Sulphureous  Waters. 
Hese  are  impregnated  with  the  liver  of  ful- 


A  phur  (i.  e.  fulphur  combin’d  with  a  mine* 
ral  alcali,  or  a  calcareous  earth,  and  thus  rendered 
foluble  in  water)  and  are  eafily  diftinguifhed  by 
their  feetid  fmell,  and  difagreeable  tafte,  refem- 
-  bling  rotten  eggs. 

Of  this  clafs  are  thofe  of  Harrowgate,  Mof¬ 
fat,  Aix  la  Chapelle,  of  D’ax,  Bourbon,  Mont 
d’or,  St.  Amant,  Bareges,  Bonnes,  Cauterets^ 
Chaudes,  Arles,  and  Alais  in  France,  of  Swad- 

lingbar,  of  Baden  in  Lower  Auftria,  of  the 
Gcronfter  at  Spa,  of  la  Solforata  and  fome  others 
near  Rome,  and  feveral  I  have  met  with  in  Ger¬ 
many  and  Italy.  The  vapors  from  thefe  wa¬ 
ters  blacken  filver,  and  heighten  the  colour  of 
gold,  fome  of  them  almoft  inftantaneoufly  on 
expofure.  Some  arc  pellucid,  others  of  a  milky 
colour-,  but  they  depofit  a  whitifli  cloud  on  the 
addition  of  an  acid.  On  their  furface  a  gold  co¬ 
colour’d,  beautifully  variegated,  pellicle  is  ob- 
ferved. 


The 
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The  fulphiireous  waters  may  be  imitated  not 
naptly,  by  adding  to  a  drachm  of  the  flowers 
■  fulphijr,  a  grain  of  lime  or  calcin’d  magnefia, 
r  fix  grains  of  fait  of  tartar,  rubbing  them  to- 
ether,  and  infufing  them  in  a  quart  bottle,  not 
uite  filled  v/ith  water,  for  eight  or  ten  hours  in 
gentle  heat  •,  or  by  boiling  an  ounce  of  ful- 
hur  in  twelve  pints  of  fre 111  made  Jim, e- water, 
'he  clofe  of  thefe  is  from  three  to  four  ifints- 

•We  have  three  fulphureous  [faline]  waters  in 
‘  idancafliire  :  ifl.  Maudfley  near  Freflon,  which 
.  blue,  intolerably  foetid,  and  contains  930 
rains  of  common  fait  in  a  gallon  :  2d.  Braugh- 
in,  between  Skipton  andColn,  of  a  whitifh  co- 
lur,  the  gallon  yielding  three  drachms  of  fait: 
id  5d.  Crickle  Spa,  a  Mile  from  Braughton, 
hich  is  clear,  very  foetid,  and  contains  308 
‘ij'rains  of  fait  in  a  gallon,  brom  the  quantity 
)f  fait  contain’d,  they  all  prove  purgative. 


USES. 

The  waters  of  this  clafs  invigorate,  lightly  af- 
fefh  the  head  on  being  firft  drank,  and  generally 
infpire  gaiety  and  chearfulnefs,  which  are  fome- 
times  followed  by  drowfinefs  •,  they  raife  the  fpi- 
rits  and  promote  an  appetite.  They  attenuate, 
Simulate  and  cleanfe,  promoting  digefiiion,  pei- 
rpiration  and  the  regular  natural  difeharges,  and 

C  hence 
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hence  are  ufeful  in  that  variety  of  complaints 
which  arife  from  indigeflion,  acidities,  foul- 
nefles,  See  ;  to  perfons  in  whom  the  circulation 
is  {low  and  languid,  and  where  there  is  laxity 
of  the  folids,  cebility  of  the  flomach,  or  acri¬ 
mony  in  the  f  ift  pailages.  Hence,  alfo,  they 
-are  recommended  in  obftrudlions  of  the  vifeera, 
or  of  the  glands,  in  cold  defluxions,  conftipa- 
tion,  to  deftroy  worms,  and  to  cure  intermittents; 
in  lupprefiion  of  the  menflrual  and  h^emorrhoi- 
dal  difeharges,  in  melancholic,  hypochondriac  » 
and  hyftcric  cafes,  in  cachexy,  dropfy,  feur- 
vy,  fcrophula,  gout,  (lone,  palfy  and  nervous 
affedions.  In  external  complaints,  as  in  foul 
ulcers,  cutaneous  eruptions,  tetters,  the  itch, 
and  in  retrocefflon  of  cutaneous  eruptions,  they 
arc  much  extolled. 


'After  their  ufe,  if  they  have  left  the  body 
in  a  relaxed  flatc,  it  may  be  neceffary  to  have 
xecourfe  to  cold  bathing  and  ftrengthening  re¬ 
medies,  fuch  as  bark,  &c,  in  order  to  reftorc  the 
tone  of  the  fibres. 

UNFIT. 

They  are  improper  in  inflammatory  and  very 
irritable  habits,  in  bilious,  hcdic,  and  feverifh 
corr plaints,  in  ulcers,  tubercles,  or  infarctions 
of  tke  lungs,  in  convulfivc  coughs  and  violent 

aflhtna 
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adlima  from  extravafatcd  fluids,  and  in  a  dif- 
pofition  to  hasmorrhage  and  apoplexy. 

Wc  come  now  to  the  third  and  laft  clafs  of 
Mineral  waters,  viz.  the  Metallic* 


§  4.  Of  Metallic  Waters. 
‘HESE  have  been  fometimes  filled 


as  being  all  impregnated  with  a  metallic 


fubflance  diflblv’d  in  the  vitriolic  or  univerfal 


acid.  But  thofe  who  have  adopted  this  term 
were  unacquainted  with  the  folvent  property  of 
fix’d  air.  Hov/ever,  the  vitriolic  is  the  acid 
inofl  frequently  found  in  metallic  waters,  aud 
is  therein  combin’d  with  zinc,  copper  or  iron. 
Water  is  impregnated  with  thefe  principles  by 
meeting,  in^  its  paffage,  with  Pyrites  (or  Fire- 
flonc)  in  a  date  of  decompofition.  The  parti¬ 
cular  metal  will  depend  on  the  nature  of  the 
Pyrites.- 

The  combination  with  zinc  is  rarely  met 
with ;  —  that  with  copper  not  frequently,  and 
as  thefe  have  not  been  regarded  as  medicinal,  it 
fuflices  finiply  to  have  enumerated  them.  The 


C  2 


waters 
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Walters  of  INcuTol  in  Plungiiry'j  of  two  fpiingy- 
in  the  county  of  Wicklow  in  Ireland,  and  of  one 
in  the  Ihe  of  Anglefey,  contain  the  vitriol  of 
(topper.  Tne  copper  is  obtained  fronn  them 
tor  fale,  by  adding  to  them  iion  .  this  is  dif- 
folv’d  by  the  vitriolic  acid,  which  deferts  the 
copper>  and  fuffers  it  to  piccipitate. 

But  no  impregnation  is  more  frequently  found 
in  mineral  waters  than  that  of  iron,  either  dif- 
folv’d  by  the  vitriolic  acid,  or  by  means  of  hx’d 
air,  which  has  been  generally  confider’d  as  vola«» 

tile  vitriolic  acid.  Thefe  v/aters,  to  which  we 
p  lve  the  names  of  Martial,  Ferrugineous,  orCha- 
lybeate  (the  latter  very  improperly,  as  flee),  i.  e. 
chalyhs,  is  not  a  natural,  but  an  artificial  produc¬ 
tion)  arc  eafily  knov/n  by  their  aflringent,  ftyp- 
tic,  tafte,  and  by  leaving  on  the  flones,  &c. 
thro’  which  they  run,  a  reddifh  or  rufl-like 
ochre.  But  if  they  be  added  to  any  afli'ingent 
vegetable  juice,  as  the  infufion  of  tea,  galls, 
&c.  they  betray  at  once  their  nature  by  flriking 
a  black,  inky,  colour. 

Iron,  is  at  once  the  hardeff,  moff  comnfion, 

ufeful,  perfedlly  innocent,  and  eafily  foluble, 

of  all  the  metals.  And  hence  we  need  not 
/ 

wonder  at  the  number  of  mineral  waters  of 
this  clafs  which  are  in  high  repute,  fuch  as 

thofe 
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thofe  of  Pyrmont,  Spa,  Malmendy,  Bath, 
Tunbridge,  Hampflead,  Iflington,  Carlfbadt, 
Cleves,  of  PaiTy  in  France, , of  Schwalbach  in 
HeiTe,  of  Freyenwald  near  Berlin,  and'  many 
others.  ^  - 

In  fome  of  thefe  the  iron  is  difTolv’d  by  the 
vitriolic  acid,  in  others  by  fix’d  air,  and  in  ma¬ 
ny  partly  by  each  of  thefe.  The  latter  waters 
are  fuch  as,  on  landing,  or  boiling,  precipitate 
an  ocre,  yet.  (till  retain,  though  in  a  lefs  degree, 
the  aftringent,  ftyptic,  tafte,  and  the  property  of 
ftriking  black  with  galls.  But  it  is  remarkable 
that  fo  very  finall  a  proportion  of  martial  vitriol, 
as  one  grain  in  a  gallon  of  water,  is  fufficient  to 
produce  the  change  of  colour  with  galls  to  a 
darkifb  blue. 

Vv’^aters  ftrongly  impregnated  with  the  vitriol 

of  iron  are  not  frequently  met  with,  but  thofe 
of  Rammelfberg  in  Hungary,  are  confiderably 
fo.  Such,  however,  arc  not  fit  for  medical  ufes. 

The  waters  of  this  clafs  might  be  imitated  by 
difiblving  a  proper,  fmall,  proportion  of  the  vi¬ 
triol  of  iron  in  pure  water.  I  fmall  propor¬ 
tion,  becaule  there  feems  reafon  for  aferibing 
the  o'ood  effedfs  of  martial  waters,  to  the  iron 

being  thus  adminifter’d  in  repeated  fmall  dofes. 

But 
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But  as  we  are  at  no  lofs  for  chalybeate  waters^ 
and  as  nature  is  far  more  perfe6t  in  her 
combinations  than  we  can  be,  it  will  rarely  b& 
necefTary  to  imitate  her  in  this. 

USES. 

The  effects  are,  thofe  of  iron  in  general,  which 
we  fhall  refer  ve  for  the  next  article. 

2.  Iron  is  diflblved  in  mineral  waters,  alfo 
by  means  of  fix’d  air,  without  the  intervention 
of  any  acid.  This,  which  is  only  a  late  difeo- 
very,  has  formerly  been  the  occafion  of  much 
perplexity  *,  and  authors  finding  fome  chalybeate 
waters  evincing  marks  of  a  predominant  alcali, 
have  endeavour’d  to  account  for  this  feeming 
contradidion  by  ingenious  fidlions,  of  a  volatile 
vitriol^,  or  (with  fomewhat  lefs'  abfurdity)  by 
fuppofing  them  to  contain  iron  diflblv’d  by 
means  of  the  volatile  vitriolic  acid,  which^  on' 
expofure  to  air,  or  heat,  flying  off,  left  the  iron 
and  fuffered  it  to  precipitate.  Pity  it  is,  that 
fyflems  fhould  not  only  be  fram’d,  but  for  a 
fucceflion  of  years  implicitly  adopted,  which 
have  never  undergone  the  tefl  of  experiment, 
and  which,  by  one  of  the  mofl  Ample  and  ob¬ 
vious  might  eafilyhave  been  confuted.  Unfor¬ 
tunately  for  this  fyftem,  it  appears  by  experi¬ 
ment,  that  iron,  when  diffolv’d  by  means  of 

volatile 
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volatile  vitriolic  acid,  uii]  bear  not  only  expo- 
fure  to  the  air,  but  even  a  boiling  heat  without 
either  the  vitriol  or  the  acid  totally  flying  off. 
And  where  iron  is  diflTolv’d  by  the  fixM  air  on« 
ly,  the  air  when  at  liberty  foon  flies  off,  the  iron 
(in  ochre)  precipitates,  and  the  water  no  longer 
Itrikes  a  black  colour  with  the  vegetable  aftrin- 
gents. 

* 

Many  chalybeate  waters  (even  fuch  as  con¬ 
tain  iron  diflTolv’d  in  an  acid)  contain  the  iron 
alfo  diflblv’d  by  means  of  fix’d  air,  as  thofe  of 
'Spa,  Pyrmont,  Tunbridge,  Bath,  Cheltenham, 
&c.  And  fuch  as  contain  no  iron,  but  only 
fix’d  air,  as  thofe  of  Buxton,  Pifa,  Seltzer,  &:c. 
are  found  readily  to  diflfolve  iron  filings,  tho* 
they  evidently  contain  no  acid. 

By  this  meanSy  or,  by  impregnating  water  with 
fix’d  air,  after  the  manner  of  Dodtor  Priellley, 

we  can  imitate  perfedtly  well,  the  Chalybeate 
waters  of  this  clafs. 

USES. 

Of  the  latter  chalybeates,  fomc  of  the  medi¬ 
cal  virtues  are  to  be  deduced  from  the  addon  of 
the  fiX^d  air  contain’d  in  them.  This  warms, 
exhilarates,  invigorates,  reftores  appetite,  good 

digeflion,  proper  circulation,  and  neceffary  fe- 

cretions. 


\ 
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crctions.  It  removes  ob{Lru(5lions  sniing  Tioni 
a  languid  circulation,  and  reftores  to  the  fibres 
their  tone  and  elafticity.  It  is  an  excellent  fli- 
mulus,  and  a  powerful  corredlor  of  any  putrid 
tendency.  From  its  aclive,  fubtil,  penetrating 
nature,  much  may  be  expefted,  in  hyfteric,  hy¬ 
pochondriac,  and  nervous  habits  ;  in  the  rheu- 
inatifm,  gout,  palfy,  and  in  many  confumptive 

"  cafes. _ But  from  the  metallic  principle  contain’d 

in  the  waters  of  this  clafs  (of  which  we  fhall 
demonftrate  the  Liverpool  Spa  to  be  cnej  con- 
fiderable  good  efredls  may  be  expefled. 

Iron  is  aftringent,  and  antifpafmodic  in  fmall 
dofes ;  it  is  tonic  and  ftrengthening,  acting  upon 
the  fibres  and  veffels  of  the  ftomach  and  intef- 
tines,  and  hence  is  excellent  in  difeafes  caus’d 
by  laxity,  debility,  ‘and  inaclivity  of  the  digef- 
tive  organs,  fuch  as  crudities,  bad  digeftion, 
accompanied  vdth  flatulence,  colics,  fluxes,  &:c: 
in  cafe  of  general  laxity  and  debility,  and  in  hy- 
fterics,  unlefs  there  be  invincible  dbflrudlions  of 
the  vifeera  •,  in  intermittents,  in  the  feurvy,  in 
obftrudlion,  and  defedl  of  fccretion  and  excre¬ 
tion  caus’d  by  weaknefs  and  relaxation  of  the 
fibres,  as  in  rickets,  fcrophula,  chlorofls,  fome 
kinds  of  jaundice,  &c.  It  fpeedily  remedies  lofs 
of  appetite,  ftrengthens  the  (lomach  and  intef- 
lines,  dcflroys  w^orms,  and  cures  obflrucled 

menflrua. 


menftrua.  But  it  rnuft  be  remcnibcred,  that  this 
change  of  the  tone,  and  fpring  of  the 
folids,  cannot  be  efFe<5lcd  but  by  a  continuance 
of  the  martial  remedy,  in  fmall  dofes,  for  fomc 
confiderable  time,  otherwife  only  a  temporary 
relief  will  enfue*- 

Somc  of  thefe  vitriolic  waters  are  s:ood  to 

O 

flop  ‘Hemorrhages,  particularly  one  at  Haigh 
in  Lancafiiire,  one  gallon  of  which  is  found  to 

contain  1920  grains  of  white  and  green  vitriol. 

/ 

U  N  F  I  f. 

i 

Wherever  there  fs  rigidity  of  the  folids,  an 
ihcfeasM  irnpetus  of  the  fluids,  plethora,  or  a  dif- 
pofition  to  infiamhiation,  this  medicine  is  irri- 
proper.  In  hedlic  fevefs  with  a  {pitting  of  blood, 
it  is  little  to  be  relied  on,  as,  by  encreafing  the 
tone,  it  may  eafily  encreafe  both  the  fever  and 
hcEmoptoe. 


§  5.  Oh  the  LivERPoOd  SPA\ 

This  water  fprings,  or  ouzes,  through  veins 
of  that  foft  yellow  ftone  generally  ufed 
here  for  building  and  which  owes  its  cciour  to 
the  iron  which  it  contains.  This  ftone  hardens  in 

D 
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the  air,  and  when  calcin’d,  Is  of  a  red  colour,” 
There  are  feveraJ  fprings  in  this  quarry,  though 
fituated  very  high,  but  none  fo  much  impreg¬ 
nated  as  the  one  reforted  to.  *  The  water 
trickles  ilewdy  into  an  irregular  bafon  (which 
might  be  much  enlarged)  containing  about  four 
gallons.  It  is  naturally  limpid,  tho’  frequently 
found  ocher  wife,  owing  to  the  ochre,  which  it 
depofits  on  the  efcape  of  the  fix’d  air,  and  as  it 
is  expofed  to  the  air  and  weather  exhibits  diffe¬ 
rent  appearances,  and  different  proportions  of 
mineral  contents,  at  different  times.  Its  tafte  is 
at  firfi:  cool  and  refrefhing,  afterwards  auflere 
and  inky,  and  it  docs  not  lofethe  irony  tafle  by 
long  keeping  in  open  yeffels,  though  it  foon 
depofits  a  quantity  of  ochre.  Some  time  after 
it  has  been  drank,  it  is  found  by  many  to  warm 
the  ftomach,  and  fome  think  they  experience 
from  it,  both  a  cordial,  and  lightly  inebrieting, 
fenfation.  It  has  no  fmell,  and  will  keep  a  long 
time  w^ithout  putrefying.  It  is  one  of  thofc  cha- 
iybeates  which  lofe  leafl  by  keeping,  and  that 
part  of  the  iron  which  fubfides  is  fo  minutely 
divided,  that,  if  fwallowed,  it  is  readily  re*dif- 
folved  in  the  ftomach.  To  inveftigate  more 
fully  the  nature  and  contents  of  this  water,  I 
fubmitted  it  to  the  following  Experiments. 

*  A  ftPaHcf  one  near  it  is  ufed  for  external  applications,  to  waHi 
tbe  eyes,  ulcers,  ^c*  and  contains  iron,  but  in  fmallcr  proportion. 

EXPE- 
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EXPERIMENT  L 

'A  glafs  of  the  Liverpool  Spa  Water  expofed 
to  the  air  for  24  hours,  depofited  a  quantity  of 
an  ochrous  earth,  which,  on  adding  an  acid,  re- 
difiblved  perfedtly.  The  fame  thing  happened^ 
but  in  a  fhorter  time,  by  placing  a  glafs  of  this 
water  in  a  moderate  degree  of  heat  (a  water 
bath)  a  number  of  air  bubbles,  and  a  depofition 
of  ochre  followed  in  a  iliort  time.  This  depoH- 
tion  was  effedled  ftill  fooner  by  boiling.  - 

This  experiment  feems  to  prove,  that  a  por¬ 
tion  of  the  iron  contain’d  in  this  water  is  kept 
in  a  (lace  of  lolution,  by  means  ot  fix'd  air^  the 
efcape  of  which  being  permitted  by  expoiure 
in  open  velTels,  or  promoted  by  expofure  to 
heat,  the  iron  fo  dilTolved  is  foon  precipitated. 
That  the  whole,  however,  of  the  iron  contain’d 
is  not  dilTolved  by  fix'd  air^  appears  from  ch^ 
following  experiments. , 

EXPERIMENT  II. 

To  the  water  bod’d,  a  little  tea,  or  a  few 
drops  of  the  infufion  of  galls  being  added,  gave 
a  blackifh  purple  colour  ;  to  that  which  had 
flood  Tome  hours  in  the  water  bach,  a  much 

deeper,  for  the  black  colour  produced  in 

/ 

this,  from  the  above  additions,  was  nearly 
equal  to  what  appeared  on  their  mixture 

D  2  with 
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with  the  water  which  had  only  been  expofed  to 
the  air.  The  inky  colour  is  in  all  much  height¬ 
ened  by  landing,  and  the  more  fo,  when  the 
water  is  frefh  taken  from  the  fpring,  and  when 
not  diluted  by  accidental  circumftances.  This 
water,  therefore,  will  always,  contain  a  greater 
proportion  of  the  metallic  principle  in  a  ftate- 
of  folutioDj  the  frefner  it  is  drank. 

EXPERIMENT  III. 

Fix^d  alcali  fpot  afh)  added  to  fome  of  the 

water  boil’d  an  hour,  caufed  a  fmall  quantity  of 
ochre  to  precipitate  ;  from  the  w^ater  expofed  to 
a  moderate  heat,  a  greater  quantity;  from  that 
expofed  to  the  air  only  14  days,  ftill  more ;  and 
from  the  frefh  water  immediately  a  confiderable 
portion  was  feparated.  Flence  ’tis  plain  that 
belldes  iron  diffolved  by  means  of  a  volatile  fol- 
vent,  this  water  contains  alfo  that  metal  difiblv’d 
in  an  acid,  from  which  it  is  readily  feparated  by 

the  addition  of  an  alcaline  fait,  which  has  a 

^  * 

greater  attradion,  or  affinity,  to  acids,  tnan  me¬ 
tals  have. 

EXPERIMENT  IV. 

A  gallon  of  the  water  colledled  foon  after  a 
heavy  rain,  and  which  feem’d  weaker  than  or- 
thaary,  both  to  the  tafte,  and  40  other  trials. 


\ 
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was  fuflfer’d  to  remain  in  open  veflcls,  till  it  had 
depofited  its  ochre,  which,  when  fcparatcd  by 
filtering,  weigh’d  four  grains:  It  was  then  eva¬ 
porated  in  a  glafs  vefTel  with  a  gentle  fire,  and 
when  reduced  to  a  fourth  part,  was  filter’d  a- 
gain  *,  four  grains  of  ochre  remain’d  in  the  filtre, 
yet  the  clear  liquor  proved,  on  the  addition  of 
galls,  &:c.  that  it  flill  retain’d  a  portion  of  iron. 

EXPERIMENT  V. 

The  fame  water,  evaporated  to  half  a  pinC 
and  filtred,  was  of  a  reddifh  colour,  and  flruck 
black  with  galls.  The  remaining  part  of  the 
evaporation  was  made  in  a  water  bath,  and  as  it 
proceeded,  a  quantity  of  fait  kept  rifing  to  the 
furface,  forming  a  fhining  pellicle,  and  fubfiding. 
When  reduced  to  about  two  ounces  and  cool,  it 
was  examined  in  the  microfeope,  and  *  chryflals, 
refembling  needles,  were  obferved  ranging  them- 
felves  into  a  flar-like  form.  The  laft  drop  of 
fluid  remaining,  examin’d  in  like  manner,  gave 
cubical  chryftals.  The  whole  had,  towards 
the  end  of  the  evaporation,  a  greenifli  colour, 
and  vitriolic  fmell,  and  fome  of  the  chryftals 
which  had  form’d  on  the  fides  of  the  veffel 

*  Nice  Microfcopical  Obfervations  on  the  different  forms  of  chryf. 
talUziog  falts,  might  probably  contribute  not  a  little  to  the  readily 
diflinguifhing  the  different  kinds,  and  thus  afhfl  both  analyzation  and 
metallurgy  :  at  leafl,  this  fubjefl  offers  a  fcopc  for  highly  curious  and 
entertaining  experiments* 
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dcIiquEfced  (i.  e.  abforbing  molfture  from  the 
air,  re-diffolv’d)— I'he  quantity  of  folid  con¬ 
tents  were,  r 

Of  ochre  which  fubfided,  four  grains ; 

Of  ochre  feparated  by  boiling  and  filtring,' 
four  grains ; 

Remaining  when  evaporated  to  drynefs,  twen¬ 
ty  grains  5*““  in  all  28  grains  j  whereas  the 
total  of  folid  contents  in  a  gallon  of  Tunbridge 

water  is  only  nine  grains,  and  fbnietimes  much 
iefs  j  and  of  the  Geronfter  at  Spa,  24  grains, 

(Rutty.) 

experiment  vl 

The  whole  of  the  folid  contents  remaining  on 
evaporating  to  drynefs,  were  wafiied  v/ith  hot 
water,  as  long  as  they  yielded  any  faline  impreg¬ 
nation  to  it.  The  filtred  liquor,  at  firh  was  of 
a  deep  amber  colour,  inclining  to  green,  and 
flruck  black^  immediately  with  galls.  It  did 
not  fuffer  any  fenfible  alteration  with  acids,  nor 
make  any  immediate  change  in.  the  colour  of 
fyrup  of  violets,  but  an  alcali  precipitated  from 
it  a  green  powder,  and  in  fliort  it  gave,  on  every 
trial,  undoubted  marks  of  its  containing  marti¬ 
al  vitriol  (or  iron  diffolv’d  in  the  vitriolic  acid) 
and  that  in  fuch  proportion,  as,  I  believe,  would 
juflify  my  afferting  the  Liverpool  Spa,  to  be  one 
of  the  mod  powerful,  pure,  and  perfed  chaly- 

beates. 
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beates,  in  ufe,  in  England  ^  not  liable,  as  many 
are,  to  lofe  its  virtue  by  keeping. 

EXPERIMENT  VIL 
The  water  in  which  the  falts  were  redilToIved, 
as  in  the  lad  experiment,  was  again  evaporated; 
and  the  falts  chryftallized,  nearly  in  the  fame 
order  as  before.  Thofe  which  chrydallized 
"  firfc,  flruck  a  much  deeper  black, with  galls, 
than  thofe  which  formed  only  towards  the  end 
of  the  evaporation.  There  had  remained  in  the 
fltre,  a  fine  grey  powder,  which  did  not  effervefee 
with  acids,  and  turned  black  on  a  hot  iron.  This 
weighed  one  grain— Of  the  falts  much  the 
greater  part  w^as  martial  vitriol.  They  did  not 
effervefee  with  acids  or  alcalies  fenfibiy  :  on  the 
hot  iron  they  fcarcely  decrepitated,  but  turn’d 
of  a  deep  red  colour,  like  colcothar,  emitting 
a  flight  fume.  This  calcin’d  matter  was  mofllj 
iiifoluble  in  water,  and  alfo  in  acids,  yet  had  a 
faltifli  tafte. 

The  other  falts  joined  with  the  martial  vitriol 
in  this  water,  are  in  fo  fmall  proportion,  as  to 
.  merit  but  little  attention  in  the  analyfis,  and 
ffill  lefs  the  enumeration  of  various  experiments, 
'proving  what  they  are  not.  I  have  reafon  to  believe, 
however,  they  confifl  of  the  marine  acid,  com- 

'  bin’d 
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foln’d  firft  with  iron,  (deliquefclng)  and  fecondly, 
with  magncfia,  or  calcareous  earth. 

/ 

EXPERIMENT  VHI.  - 
The  Syrup  of  violets  added  to  this  water 
-produced  no  immediate  change  of  colour,  *  no 
more  than  the  red  juice  of  the  rind  of  radifhes^, 
a  proof  that  neither  an  acid  nor  an  alcali  uh- 
combin’d^  is'contain’d  in  it,  fince  a  drop  of  di¬ 
lute  vitriolic  acid  caufed  the  mixture  immediate-^ 
ly  to  turn  a  bright  red,  and  a  fraail  .portion  of 
alcali  rendered  it  green.  Boil’d  with  'milk,  ^it 
does  not  coagulate  it,  but  encreafes  its  fweet 
tafte  :  ^t  lathers  alfo  with  foap  ;  further  proofs  of 
its  containing  no  uncombmed  acid,  1  think, 
however,  I  have  obferved,  on  mixing  the  red 
juice  of  radifhes  with  the  water  which  had  uh- 
dergone  a  long  evaporation  in  glafs  veflels,  and 
depofited  much  ochre,  that  the  red  colour  was 
heightened,  as  if  an  acid  then  predominated. 

•  After  ftartding  fomc  time  it  became  of  a  fea  green;  but  we 
XDua  obferve  that  this  change  of  the  blue  juices  to  a  green,  is  elfe^- 
ed,  not  only  by  a  predominant  alcali,  but  alfo  by  the  foiutions  of 
iron,  in  the  fix’d  or  volatile  vitriolic  acid,  or  in  fix’d  air. — May  not 
the  want  of  attention  to  this  circumfiaiice  have  given  rife  to  confa« 
^onand  mifiake  on  the  fubjefl^ 


EXPERI- 
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EXPERIMENT  IX. 

r 

Cauftic  volatile  alcali  was  added  to  the  Li¬ 
verpool  Spa  Water.  An  ochrous  precipitation 
enfued,  but  no  change  of  colour  :  a  proof  that 
it  contains  no  copper,  for  if  it  did,  a  beautiful 
blue  would  have  been  produced  on  the  mixture. 

.  I 

/ 


§  6.  Remarks  and  Experiments, 
on  the  Volatile  Solvemt. 

WE  have  hitherto  taken  for  granted,  that 
the  Volatile  Solvent  in  Chalybeate  wa- 
ters,  was  fix’d  air,  and  have  pofiponed,  to  the 
article  of  experiment,  the  reafons  tor  denying  it 
to  be  the  volatile  vitriolic  acid,  and  for  con¬ 
cluding  it  to  be  fix’d  air.  As  this  is  a  fubjedt 
which  has  as  yet  been  little  canvaffed,  and  as  a 
contrary  opinion  is  ftill  maintained  by  men, 
whofe  ingenuity,  learning  and  reputation  give 
weight  to  their  theory,  it  feemed  but  jult,  to 
confider  this  matter  a  little  more  minuLeiy. 

Till  within  thefe  few  years  the  nature  and 
properties  of  fix’d  air  were  little,  if  at  all,  un- 
derftood  :  and  Mr.  Lane  firft,  in  the  year  i7^9> 
jpublilh’d  to  the  world,  that  it  was  capable  of 

E  diiiblving 
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(diflblvlng  iron.  Before  that  time,  as  no  otlicr 
folvent,  of  a  fugitive  nature,  was  known,  ex¬ 
cept  volatile  vitriolic  acid,  authors  attributed 
to  //,  the  folution  of  iron  in  fuch  chalybeate  wa¬ 
ters,  as,  on  {landing  a  fhort  time  expofed  to  the  , 
air,  depofice  their  metallic  contents,  and  lofe 
their  confequent  virtues :  and  even  later  au¬ 
thors  on  this  fubjedl  have  been  fo  far  influ¬ 
enced  by  the  authority,  and  prevailing  opinion, 
of  their  predecefibrs,  as  to  adopt  this  conclufion 
without  fufficient  examination,  or  the  lhadow 
of  proof.  For,  in  reality,  the  exiftence  of  this 
volatile  acid  in  chalybeate  waters  has  never  yet 
been  fairly  proved  by  experiment,  and  perhaps 
will  be  found  to  be,  the  child  of  invention,  a- 
dopted  by  necelTity,  and  foftcred  by  ignorance 
of  the  truth. 

The  inconveniences  and-  abfurditles  derived 
'  from  fupporting  this  theory  are  apparent  in 
moft  works  on  the  fubjedl.  We  need  look,  for 
an  inftance  of  it,  no  farther  back,  than  in  that 
elaborate  author.  Rutty,  p.  325,  on  the  waters 
of  Spa,  he  writes  thus  :  ‘‘they  contain  a  good 
deal  of  air,  and  a  volatile  acid,  difcoverable  by 
the  tafte,— and  at  thefame  time,— an  alcaline  fait 
predominating  over  the  acid,  as  is  evident  from 
the  appearances  exhibited,  &c.” 


But 
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But  a  later  very  learned  and  ingenious  writer, 
who,  is  well  acquainted  both  with  chemiftry  in 
general,  and  with  the  do(3:rines  relative  to  fix’d 
air.  Dr.  Falconer  of  Bath,  though  he  proves 
the  prefence  of  “  fix’d  air,  in  confiderable  pro¬ 
portion,”  in  the  Bath  waters,  yet  attributes  the 
folution  of  iron  therein,  rather  to  volatile  vitri¬ 
olic  acid,  than'  to  it.  In  his  Elfay  on  Bath 
.Waters,  p.  220.  id  Edition^  he  gives  an  eafy 
method  of  afeertaining  the  prefence  of  the  vola¬ 
tile  acid,  viz.  by  adding  Magnefia,  with  which 
it  effervefees.  But  this  will  by  no  means  deter¬ 
mine  whether  the  iron  be  diflblved  by  volatile, 
or  fixed  vitriolic  acid,  as,  in  the  preceding  para¬ 
graph,  we  find  this  effervefcence  propofed  as  a 
tell  of  the  latter  alfo.^  Yet  by  his  i6th.  Ex¬ 
periment,  it  appears  that  Bath  Waters  did  not 
thus  effervefee.  This  then  cannot  amount  to  a 
certain  proof  of  the  volatile  acid  being  the  fol« 
vent ;  no  more  can  the  partial  decompofition, 
and  depofition  of  ochre  on  ftanding,  as  the  fariic 
thing  happens  alfo  from  a  dilute  folution  of  iron, 
in  the  fixed  vitriolic  acid.-f  A  remark  made  by 


•  I  apprehend  here  is  fome  miflake.  With  refpeftto  the  volatile 
vitriolic  acid,  there  certainly  is,  as  the  combination  of  that  with 
Iron,  however  concentrated,  caufes  no  fuch  efferveicence.  Neither 
docs  our  Spa  Water,  nor  a  folution  @f  martial  vitriol  in  water. 

•f  One  grain  of  martial  vitriol,  difTolved  in  half  a  pint  of  water 
had  a  confiderable  depofuion  on  flanding, 

E  2 
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the  Dr.  p.  1 86,  Teems  to  offer  a  means  of  deter¬ 
mining  the  queflion  •,  viz.  that  fixed  airdiflblves 
iron  and  not  copper,  volatile  vitriolic  acid,  dif- 
folves  both  very  *  plentifully.  But  in  making 
the  experiment,  an  obiervation  made  by  Dr.  Per- 
cival,  muft  be  remembered,  ‘‘  that  the  fixed 
vitriolic  acid  when  its  falls  are  diluted,  is  fe- 
ptrable  and  diffipated  by  a  boiling  heat.” 

«  * 

The  prefence  of  a  volatile  vitriolic  acid  being 
by  no  means  proved,  it  can  only  be  faid  to  be 
implied  by  analogy,  or  fupportcd  by  probability. 
Let  us  fee  then,  if  we  fliall  not  find,  even  in  the 
Dolors  Effay,  reafons  for  affcrting,  that  thefe 
make  in  favour  of  fix’d  air  as  the  folvent. 

294,  he  tells  us  that  Bath  Water  poured  oa 
iron  filings  diffolves  them  plentifully  ;  yet  p. 
261,  that  this  water  mod  probably  contains  no 
acid  uncombined,  or  if  any,  not  above  a  drop 
in  many  pounds,  and— that  the  vitriolic  acid 
does  not  remain  in  the  water  in  its  feperate 
date.”  If  fo,  what  does  it  contain  capable  of 
diffolving  the  filings  of  iron  plentifully,  but  the 
fix’d  air  ?  The  learned  autnor  allows,  p.  186, 
that  the  volatile  vitriolic  acid,  though  a  polTible, 
is,  nothing  near  fo  frequent  an  impregnation 
(ot  mineral  waters)  as  fix’d  air. 


For 
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For  farther  light  on  this  fubjed,  and  to  proven 
if  poiiible,  that  the  volatile  vitriolic  acid  is  not 
the  folvent  in  fuch  chalybeates  as  iofe  all  their 
metallic  impregnation,  on  a  fhort  cxpofure  to 
the  air ;  I  procured  about  half  an  otince  of  vola- 

•X 

tile  vitriolic  acid,  by  deftilling  in.  a  fand  heat, 
with  the  greateft  care,  in  glafs  vefTels,  two  ounces 
of  vitriolic  acid,  from  a  little  charcoal.  It  came 
over  colourlefs,  and  fcarcely  acid  to  the  tafte, 
diffufing  through  the  whole  hoiife  a  pungent, 
fuffocating  fmell,  like  that  of  a  burning  match. 
It  did  not  effervefce  with  the  mildefl:  alcalies, 
nor  with  Magnefia.  Inflead  of  changing  the 
blue  juices  red,  as  it  did  before  diftillation,  it 
deprived  them,  and  the  red  flowers,  of  all  co¬ 
lour  ;  the  mixture  however  became  of  a  bright 
rred,  on  ftanding  24  hours ;  this  circumflance 
naturally  fuggefted  the  following, 

EXPERIMENT  X. 

A  few  drops  of  this  volatile  vitriolic  acid,  was 
diluted  with  an  ounce  of  water,  and  fuffered  to 
remain  in  a  glafs  open  to  the  air,  for  24  hours. 
The  blue  juice  of  the  Iris  was  then  added,  and 
immediately  changed  to  a  bright  red. 

When  this  happened  in  the  former  experi¬ 
ment,  it  might  be  fuppofed,  that  the  volatile 

acid  was  retained  and  fixed  by  the  blue  juices, 

but 
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but  in  this  no  fuch  detention  is  to  be  apprehencf- 
ed.  We  fee  then  clearly,  that  volatile  vitriolic , 
acidy  when  diluted,  and  expofed  fome  time  to  the 
air,  inftead  of  flying  off,  as  was  fuppofed,  Be¬ 
comes  fixed.  How  is  it  probable  then,  it  fliould 
fo  foon  diflipate  in  mineral  waters,  wherein,  be- 
fides  being  in  a  like  ftate  of  dilution,,  it  is  com¬ 
bined  with,  and  retained  By  iron  ? 

But  the  following  experiment  proves  beyond 
a  doubt,  that  the  volatile  vitriolic  acid  is  not  the’ 
folvent,  in  fuch  chalybeates,  as  readily  lofe,  oa 
expofure  to  the  air,  their  metallic  principles. 

EXPERIMENT  tX. 

To  a  pint  of  fpring  water  were  added,  terf 
drops  of  the  volatile  vitriolic  acid,,  which  had^ 
remained  twenty  hours  on  frefli  filings  ofironj^* 
and  which  feemed  fully  fatu rated  with  the  me¬ 
tal.  The  mixture  ftruck  a  fine  purple  witk 
galls.  One  half  of  it  was  immediately  boiled- 
on  an  open  fire,  in  a  Florence  flafle,  for  a  quar¬ 
ter  of  an  hour  and  filtered,  it  then  ftruck  a  deep¬ 
er  purple  with  galls  than  before,  and  continued 
fo  to  do  when  evaporated  aim  oft  to  drynefs,  af¬ 
ter  ftanding  in  a  bafon  twenty  one  days.  A 
piece  of  paper  dyed  blue,  and  put  in  the  neck 
of  the  flafk,  had  loft  its  colour,  which  did  not 
happen  on  the  evaporation  of  our  Spa  Water. 

The 
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The  other  half  flood  in  a  bafon  twenty  four 
hours,  without  fcarcely  any  ochre  fubfiding, 
and,  after  remaining  expofed  to  the  air  about 
three  weeks,  (truck  inftantly  black  with  galls. 
Its  taftc  was  like  that  of  our  Spa  Water,  but  a 
little  fulphureous. 

EXPERIMENT  XIL 
A  frefh  mixture,  of  the  folution  of  iron  in  the 
nrol.  vitriolic  acid,  with  water,  was  evaporated  to 
•drynefs  by  a  gentle  heat.  The  dry  remainder 
confided  partly  of  ochre,  and  partly  of  a  faline 
fubftance,  which  chrydallized  in  a  dar-likeform 
in  the  microfeope,  fimilar  to  what  w^e  obferve 
in  a  folution  of  iron,  by  the  fixed  vitriolic  acid, 
when  evaporated  to  drynefs.  The  fait  had  an 
adringent  tade,  turned  black  wdth  galls,  green 
with  the  blue  juices,  and  precipitated  an  ochre 
on  adding  an  alcali  to  the  folution  of  it.  Is  it 
polTible  after  this  to  fuppofe  that  a  folution  of 

iron  in  vol.  vitriolic  acid,  is  fo  readily  and  per- 

» 

fedlly  decompofed,  by  expofure  to  the  air,  as 
hitherto  has  been  taken  for  granted  ;  or  is  it  not 
rather  clear,  that  ’tis  as  difficultly  decompofed, 

as  that  with  the  fix’d  acid  P 

A  remark  made  by  Mr.  Lane,  coincides  per- 
fedlly  with  the  above  experiments,  and,  as  ap¬ 
pears  from  thence,  extends  alfd  to  the  volatile 

acid. 


t 
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acid.  Philos.  Tranfad.  1769,  page  222.— 
“  Where  iron  is  fufpended  in  water  by  an  acid, 
“  neither  expofure  nor  boiling  will  deftroy  its 
“  property  of  tinging  with  galls,  which  is  the 
“  reverfe  of  what  we  find  to  be  the  cafe  with 

“  many  ferrugineous  waters.” 

; 

Of  this  nature  is  one  in  the  neighbourhood  of 
Crofby  (at  Holmer  Green,  in  Thornton)  which 
llrikes  inftantly  a  Burgundy  colour  with  galls, 
exactly  fimilar  to  that,  which  a. dilute  folution 
of  iron  by  means  of  fix’d  air  produced.  This 
chalybeate,  when  kept  three  days,  had  loft  all 
its  metallic  impregnation,  and  with  it,  its  pow¬ 
er  of  tinging  with  galls.  It  is  conftantly  drank, 
and  ufed  for  all  domeftic  purpofes,  by  a  very 
healthy  family,  who  prefer  it  to  any  pure  water. 
There  is  another  of  the  fame  kind  near  it,  (at  the 
Lunt):  both  of  thefe  owe  their  metallic  impreg¬ 
nation  to  fix’d  air,  as  may  be  inferred  from  the 

following, 

EXPERIMENT  XIII. 

Ten  grains  of  iron  filings  flood  three  days 
in  four  ounces  of  water  impregnated  with  fix’d 
air.  The  iron  was  fcarcely  diminifhed  in  weight, 
but  an  ounce  of  this  folution  gave,  to  a  pint  of 
fpring  water,  the  tafte  and  properties  of  a  cha¬ 
lybeate,  fuch  'as  the  Crofl:)y  Spa  j  it  flruck  the 

.  fame 
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fame  colour  with  galls,  and,  like  //,  when  kept 
three  days,  loll  this  property  entirely. 

Fix’d  air  then  is  capable  of  dilTolving  iron, 
and  that  metal,  fo  dixolved,  communicates  to 
water,  properties,  evidently  correfponding  with 
thofe  of  the  chalybeates  which  readily  fpoil  by 
keeping.  Yet  the  following  feems  to  prove, 
that  fix’d  air  is  not,  in  its  nature,  an  acid,  nor 
is  any  acid  carried  up  into  the  water,  during  its 
impregnation  with  fix’d  air. 

EXPERIMENT  XIV. 

Four  ounces  of  water  were  farurated  with  fix’d 
air,  and  obtained  an  acidulous  tafie,  yet 
did  not,  even  on  {landing,  make  the  lead  change 
in  the  colour  of  fyrup  of  violets,  nor  of  the  juice 
of  the  Iris,  though  that  is  one  of  the  heft  tefts 
of  an  acid.  Nor  could  I,  by  transfufing,  fora 
long  time,  fix’d  air  feparated  from  a  mixture  of 
chalk  and  vitriolic  acid,  into  water  dyed  blue^ 
produce  the  leail  change  in  the  colour  towards  a 
red.  On  the  contrary,  the  blue  colour  was 
difeharged,  a  bluifli  fediment  formed,  and 
the  water  became  entirely  colourlefs.  The  fix’d 
air,  herein,  feemed  to  poiTefs  the  property  of 
volatile  vitriolic  acid,  of  defiroying  the  colour 
of  flowers;  for  a  piece  of  the  blue  Iris,  iniufed 
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in  the  Water  impregnated  as  above,  was  depriv¬ 
ed  of  its  colour,  without  communicating  any 
tinge  to  the  water. 

Dr.  Falconer,  in  ‘his  ElTay,  p,  314,  admits 
that  “  fix’d  air  changes  to  a  red  colour  the  blue 
juices,  and  that  it  is  not  improbable,  that  an 
acid  is  always  either  united  with,  or  makes  part 
of,  the  compofition  of  fix’d  air.”  But  docs 
not  his  experiment,  p.  143,  of  fix’d  air  diflblv- 
ing  iron  diffufed  through  a  folution  of  mild  alca- 
Ji,  prove  the  contrary. 

Having,  I  hope,  proved,  that  volatile  vitrio¬ 
lic  acid  can  not  be  the  folvent,  in  fugitive  cha- 
lybeates,  and  offered  reafons,  and  experiments 
in  fupport  of  fix’d  air  being  the  folvent,  we 
fhould  now,  apply  this  to  our  Liverpool  Spa, 
and,  if  poffible,  bring  proof  of  the  exiftence 
of  this  principle  therein.  But  it  may  perhaps, 
not  be  fo  eafy  to  colled  poficive  proofs  of  it ; 
firfl,  becaufe,  from  the  nature  of  its  fituation, 
the  greateft  part  ofjts  fix’d  air  mufi:  cf- 
cape,  whilfl  the  water  trickles  down  the 
fide  of  the  rock,  which  is,  hence,  cover’d 
thick  with  the  ochre  depofited,  and  whilft  it  re¬ 
mains  quite  open  to  the  air  :  fecondly,  becaufc 
it  is  naturally  contained  therein,  in  very  fmall 
proportion  united  with  the  iron.  We  found 

by 
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by  experiment  i  gth,  how  very  fmall  a  proportion^ 
of  iron  diflblv’d  by  fix’d  air,  was  fufficicnt  to 
imitate  a  chalybeate- water  of  the  fugitive  kind. 
A  ftill  lefs  proportion  may  be  cxpedted  in  waters, 
which  are  befides  impregnated  with  martial  vi¬ 
triol.  Thefe  circumftances  render  it  difficult  to 
collc(fi:  the  fix’d  air  in  fufficient  quantity,  fo  as 
to  prove  indubitably  its  exiftencc  by  any  experi¬ 
ment. — Let  us  fee  how  far  analogy  and  proba¬ 
bility  will  aflill  in  fupporting  this  pofition.. 

Mr.  Worthington,  in  his  experiments  on  the 
Liverpool  Spa,  publilli’d  during  the  printing  of 
thefe  fiiects  (by  which  I  find  w  e  were  both  em-. 
ployed, on, the  fame  fubjeft,  unknown  to  each  o- 
ther)  gives,  up,  feemingly  with  reluctance,  th^- 
opinion  of  fix’d  air,  being  the  folvent  of  a  part 
of  the  iron  in,  this  water.  Yet  the  following 
pafiages,  in  his  work,  feem,  to  corroborate  the 
truth  of  it.  P.  145  he  makes  this  ingenious  re¬ 
mark  the  colour  of  the  water  is  altered,  from 
the  greater  or  lelfer  degree  of  elafticity  in  the 
air  *,  the  more  elaftic,  the  brighter,  and  from 
the  want  of  elafticity,  the  more  opaque.”  It  if 
certain,  that  when  the  air  is  moft  elaftic,  it  wil 
moft  powerfully  counteract  and  impede  the  di 
-  fipation  of  the  fix’d  air,  which  keeps  part  of  t’ 
iron  in  a  ftate  of  folution ;  on  the  contrai 
when  the  air  is  lefs  elaftic,  the  fix’d  air,  bei 
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more  at  liberty,  will  fooner  fly  off,  and  the  o-’ 
chre  precipitate,  and  occafion  the  water  to  be¬ 
come  turbid.  But  it  by  no  means  appears  that 
this  would  be  the  cafe  if  the  iron  was  diflfolved 
^  by  the  volatile  vitriolic  acid  ;  fee  experiments 
II,  12. — How  otherwife  than  by  dilTipating 
the  fix  d  air,  can  the  funs  influence  impair  its 
virtues,  or  injure  its  qualities, '  by  a  partial  de- 
compofltion,”  as  he  obfervcs  it  does,  p.  15,  24, 
I  have  before  explained  the  difficulties  which 
oppofe  themfelves  to  our  attempts  to  demon- 
Hrate,  by  experiment,  the  exiflence  of  fix’d  air 
in  the  water.  Hence  ’cis  no  wonder  if  Mr. 
Worthington’s  experiment  with  lime  water,  did 
notfucceed  to  prove  it.  The  German  Spa,  and 
fome  other  of  the  like  chalybeates,  contain  not 
only  fix’d  air  in  union  with  iron,  but  a  fuper- 
abundance  of  fix’d  air  unrombined,  thefe  wa¬ 
ters  fpring  out  in  large  quantity,  and  proper 
Heps  are  taken  to  prevent  the  evaporation  of 
this  volatile  principle,  and  hence,  we  find  them 
exhibit  fenfible  proofs  of  their  containing  fix’d 
air.  But  Mr.  W.  admits  that  the  Liverpool 
Spa,  though  without  thefe  advantages,  con¬ 
tains  ‘‘  an  extraordinary  quantity  of  conimon  air 
exceedingly  elafiic,  fo  as,  when  held  before  the 
fire,  to  foice  the  cork,  with  fome  explofion, 
out  of  a  vial  three  fourths  filled.”  What  com¬ 
mon  w'ater,  equally  expofed,  contains  fo  great 


a 


a  quantity  ?  A  ftrong  prcfumptive  proof  in 
favour  of  our  argument  might  be  deduced  from 
his  13th*  ‘experiment,  p.  20,  where  “  fix’d  or 
mephitic  air  transfufed,  reflored  the  fpoiled 
water/’  by  rediiTolving  the  ochre  precipitated 
on  expofure  to  the  air,  and  by  this  means,  as  we 
find  p.  22,  it  “  recovered  its  qualities  more 
perfedlly  than  by  the  addition  of  vitriolic  acid,’* 
had  not  Mr.  Lane,  in  the  Philof.  Tranfadlions, 
1769.  Exp.  2.  p.  218,  tried  in  vain  to  redifToJve 
by  means  of  fix’d  air,  the  oclire  precipitated  ; 
which  was  foluble  in  the  vitriolic  acid  ;  and  if,  on 
repeating  the  experiment,  I  had  not  been  equally 
unfuccefsful.  For  I  find,  not  only  fix’d  air  does 
not  rediffoive  the  whole  of  the  ochre  precipitated, 
but  that  neither  the  volatile  vitriolic,  nor  ma¬ 
rine  acid,  does  it  other  than  in  part.  But  tho’ 
fix'd  air  does  not  perfedlly  redifiblve  the  ochre, 
yet  it  certainly  does  in  part,  for  the  fpoiled  wa¬ 
ter,  which  before  gave  only  a  faint  blackifli 
tinge  with  galls,  when  impregnated  with  fix’d 
air,  gave,  in  the  fame  proportions,  a  beautiful 
purple  colour.  Does  not  this  feem  as  if  we 
reftored  to  it  its  properties,  by  replacing  what  it 
had  ioh  on  expofure  ? 

The  following  may  perhaps  be  deemed  not 
unworthy  a  place  here  as  aprefumptive  argument 
in  favour  of  fix’d  air,  one  of  the  principle  pro¬ 
perties 
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•pcrtics  of  v/hich  is,  its  rcfilHng  flnd  corrc<5lln^; 
the  putrefadionof  animal  fubftances. 

experiment  XV. 

A  bit  of  the  lean  of  lamb,  in  weight  half  a 
drachm,  was  put  into  a  phial,  clofe  cork’d,  with, 
twoounces  of  the  frefh  Spa  Water  ;  alike  piece,, 
was  put  into  an  open  velfel,  with  the  fame  quan¬ 
tity  of  Spa.  Water  a  third,  into  two  ounces  of 
our  beft  pump  water  and  all  three  were  placed 
in,  a  w^arm  room.  In  48. hours,  that  in  pump 
water,  began  to  acquire  a  putrid  fmcll,  and  in, 
four  days  became  quite  foetid.  Four  days  were 
complcated,  before  that  in  Spa , Water,  expofed 
to  the  air  became  offenfive  *,  the  fibres  feem’d 
corrugated,  and  there  was.  a  fhiningfeum  on  the 
furface  :  in  two  days  more,  it  was  to  the  full  as 
fcctid  as  the  former,.’  That  clofe  corked,  open’d 

0 

the  loth.  day,  was  fcarcely  ofFenfive,  nor,  rofe. 
to  the  furface:  the  13th.  day,  the  bottle,  was-, 
broke  by  accident;  the  meat  was  by  no  means, 
putrid,  but  rather  harder  than,  when  frefh,  and ; 
infufed  in  frefh  Spa  Water,  open  to  the  air, 
did  not  become  putrid  till  four  days  more  were 
expired.  It  would  feem  then,  that  this  water 
refills  putrefadlion,  and  the  more  powerfully, 
when  the  efcape  of  the  fix’d  air  is  prevented. 
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EXPERIMENT  XVF. 

A  phial  containing  five  grains  of  the  bright 
^^lings  of  iron,  was  filled  with  four  ounces  of 
the  frcflicft  Liverpool  Spa  Water,  clofe  corked, 
^nd  kept  with  the  mouth  downwards,  two  days. 
The  iron  vifibly  attradfed  bubbles  of  air,  and 
with  them,  particles  of  it  were  carried  up  to  the 
•furface.  The  water  was  then  filtered  and  flruck 
■with  galls,  a  much  deeper  purple  than  the  frefh 
Spa  Water  did ;  the  iron  remaining  in  the  filtre, 
did  not  feem  to  be  at  all  diminifhed  in  weight, 
when  accurately  examined  i  in  this  refpedf  rc- 
fembling  Antimony  which  gives  a  firong  im-* 

pregnation  to  wine,  in  which  it  is  infufed,  with¬ 
out  fuffering  any  fenfible  diminution. 

We  have  already  feen  that  this  water  contains 
no  acid  uncombined,  and  hence  we  can  only 
attribute  the  folution  and  additional  impregnati¬ 
on,  to  the  adlion  of  that  fmall  portion  of  fix’d 
air  uncombined,  which  remains  in  the  water, 
upon  the  iron.  Is  not  this  then  a  ftronger  pre- 
fumptive  proof  in  favour  of  fix’d  air,  than  any 
which  has  been  advanced  in  favour  of  volatile 
vitriolic  acid  ? 

EXPERIMENT  XVIL 

In  a  former  experiment,  [13]  fix’d  air  combin’d 
•  jth  iron,  was  found  to  produce  a  burgundy  co¬ 
lour, 
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lour  with  galls,  and  there  is  reafop  to  believe  that 
chalybeate  waters  give  a  reddilh  tinge  in  pro¬ 
portion  as  they  contain  fix’d  air,  whereas  vol. 
vitriolic  acid  and  iron  gave  a  blackihi  tinge. 
The  following,  are  the  appearances  produced 
by  the  addition  of  a  grain  of  powdered  galls,  to 
two  ounces  of  each  of  thefc  waters. 


■Frelh  Crolby  Spa  Water-,  ')  a  Burgundy  co- 
Artificial  fix’d  air  chalybeate,  5  lour  immediately. 
Thefe,when  expofed  3  days,?  nochangeofcolour 

Artificial  vol.  vitriolic  chaly-?  immediately 
beate,  after  ftanding  14  days,  3  blackilb. 
Liverpool  Spa  Water,  ditto}a  blackilb  purple. 

^  „  f  at  firft,  a  Burgundy 

Do.  frelh  J  or  claret. 

Do.  which  had  flood  two 

days  on  iron, 

Thefe  became  purple  with  a  reddilh  call. 

Do  which  had  remain’d  4  Con  Handing,  a  beau- 
days  on  iron,  Itiful  deep  purple. 

Do.  kept  four  days 

in  a  cool  room,  but  had  let  >  j^i^okilli  ihade. 
fall  part  of  its  iron,  J 

Do.  Do.  with  theaddition?a  good  purple  with 

of  fix’d  air,  i  a  reddilh  call. 
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5  a  much  deeper  claret 
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EXPERIMENT  X-VIII. 

To  have  produced  a  pofitive,  uncontroverti¬ 
ble  proof  of  the  prefence  of  fix’d  air,  we  fhould 
have  (hewn,  that  the  vapor  of  the  Spa  Water 
fuffices  to  refto're  to  a  cauftiC'  alcali,  the  fix’d 
air  of  which  it  had  been  deprived  by  the  additi¬ 
on'  of  lime.  But  the  circumltances  which  ren¬ 
der  the  detention  of  the  fix’d  air  fo  difficult, 
have  Been  already, explained,  and  hence  I  need 
not  fcruple  to  avow,  that  I  have  more  than  once 
unruccefsfully  tried  the  following  experiment. 
A  bent  tube  was  pafied  through  the  cork  of  a 
quart  bottle,  carefully  fi  led  at  the  Spa  early  in 
the  morning  ^  the  other  end  of  it  was  inferted 
into  a  phial,  containing  cauftic  fix’d  alcali,  and 
the  bottle  alter  {landing,  forne  time  before  the 
fire  was  put  into  a  water  bath  j  but  I  have  not 
yet  been  lucky  enough,  by  this  means,  to  rellore 
to  the  alcali,  its  faculty  of  eifervefcing  with  an 
acid,  though  it  became  turbid,  and 'a  partial 
precipitation  of  the  lime  took  place,  which  are 
advances  towards  the  ftate  of  a  mild  alcali, 
and  owing  to  a  fmall  quantity  of  fix’d  air,  tho* 
not  fufficient  to  faturate  the  alcali, 

EXPERIMENT  XIX. 

Lime  water,  mix’d  with  an  equal  quantity  of 
frefh  Spa  Water,  caufed  a  yellow  ochrous  preci¬ 
pitation  j  in  confequence  of  the  lime  ab- 
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forbing  the  fix’d  air,  which  is  the  folvent  of 
part  of  the  iron  herein. 

But  as  I  fear  I  have  already  trefpafTed  upon 

the  patience  of -many  readers  'on  this  matter, 

however  interefting  it  may  appear  to  fomc,  I 

lhall  here  drop  the  fubjed  and  proceed  to,  * 

»  ( 


§  7.  Virtues  of  the  Liverpool  Spa^ 

Water. 


This  water  then  contains,  beyond  a  doiibt, 
iron  diflblv’d,  both  by  fix’d  air,  and  by 
vitriolic  acid  :  in  this  latter  circumftance,  hav¬ 
ing  the  advantage  over  Tunbridge,  and  mod  of 
our  other  chalybeates.  This  renders  it  not  lia¬ 
ble,  like  them,  to  depofite  its  metallic  princi¬ 
ple  by  keeping.  Yet  the  martial  vitriol  is  fo  very 
much  diluted  and  fo  minutely  divided,  as  to 
render  it  at  once  extremely  beneficial,  perfedlly 
.Innocent,  and  adapted  even  to  weak  ftomachs;  * 


“  They  are  a  mild,  native  tinBure  ofjiee),  having  this  peculiar  ex, 

I 

cellence,  that  they  agree  with  the  mojl  tender  fuhjeUs  even  where  (leel  in 
fubifanceis  attended  with  ill  effeBs  ;  and  by  the  extreme  fuhiility  of  their 
.farts  penetrate  into  the  minutejl  vejfels,  as  being  a  preparation  of  iron, 
infinitely  more  fubliHzed  and  attenuated,  than  in  any  of  the  preparations  of 
that  metal  by  art  J*'  Rutty  on  mineral  Waters,  p,  149*  Virtues  of  Chs~ 
lyhsatest 


There 


(  51  ) 

There  IS  alfo  z  TiTiall  proportion  of  muriatic  and 
earthy  fait,  mentioned  above,  but  not  in  fuch 
proportion  as  to  claim  any  ihare  in  the  medici¬ 
nal  eired;s. 

It  is  peculiarly  adapted  to  promote  ap-^ 
petite,  and  digedion,  and  to  ftrengthen 
the  tone  of  the  ftomach,  impair’d  by  excefs, 

or  other  caufes.  It  gradually  ftrengthens  the 
whole  habit,  and  hence  is  excellent  in  that 
weaknefs,  which  remains  after  acute  difeafes, 
and  for  thofe  who,  without  any  apparent  caufe^ 
lofe  their  ftrength,  fall  away,  and  are  common¬ 
ly  faid  to  be  going  into  a  weaknefs.  It  is  ufeful 
in  the  fird  ftage,  or  beginning  of  confumptions, 
and  may  be  ufed  with  advantage,  even  in  the 
more  advanced  ftages,  if  the  matter  fpit  up  be 
good  pus,  and  there  be  no  confiderable  degree 
of  fever. 

It  is  of  great  fervice  in  nervous  difeafes,  and 
in  fuch  as  arife  from  weaknefs  of  the  fyftem,  and 
reciprocally  ferve  to  increaOi  it,  as  in  the  begin* 
ning  of  a  dropfy,  in  the  Fluor  albus,  or  other 
feminal  weaknefles,  Diarrhoea,  and  Diabetes. 

It  is  good  to  prevent  the  gout  in  the  dornach  and 
bowels,  may  be  ufeful  in  rheuznatifms,  and  in 
fome  bodies  to  remove  the  caufes  of  barrennefs 
«r  imbcciliity.  In  general,  it  will  be  Icrviceable 
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in  a  relaxed  flatc  of  the  fblids,  arifing  from 
luxury,  or  txcefs,  inadlion,  or  a  fedentary  life, 
or  confequent  on  fome  difeafe  :  it  will  corrcd:  a 
bad  habit  of  body,  and  promote  good  fuppura- 
tion  and  granulation  in  ulcers ;  and  its  trequent 
ufe  will  render  a  perfon  lefs  liable  to  be  afFedted 
by  coldi  damp,  or  putrid  kir,  epidemical  or 
other  caufes  of  difeafes.  It  will  prove  an  efH- 
cacious  mt:*dicine  in  all  the  cafes  which  were 
mention’d  under  the  article  of  iron,  p.  24,  25. 

If  the  efcape  of  the  fix’d  air  was  prevented, 
we  might  alfo  expedl  from  it,  in  part,  the  virtues  ' 
afcribed  to  that  pervading  principle.  It  may 
perhaps  fomecime  prove  of  confequence  enough, 
to  have  fome  care  taken  to  preferve  its  virtues 
entire,  to  be  render’d  (as  it  eafily  might) 
more  commodious  and  eafy  of  accefs,  and 
to  make  it  a  matter  of  general  joy,  that  a 
medicine  of  fuch  public  utility,  is  not  in  the 
hands  of  private  men,  who  might  circumfcribc 
its  ufe,  but  a  part  of  the  public  eflate  and  free  to 
all  comers. 

UNFIT. 

t* 

Thefe  waters  are  unfit  for  old,  infirm,  per- 
fons  who  have  not  heat  enough  to  promote  their 
aflion.  The  fame  may  be  the  cafe  of  fome 
weak  habits,  and  to  fuch  the  exhibition  of 

the 
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the  water  fhould  be  very  gradual,  and  prudently 
regulated*,  it  is  not  good  for  people,  plethoric, 
fat,  difpos’d  to  inflammation  or  fpafmodic  affec¬ 
tion  rand  generally,  where  it  heats  much,  it  mufl 
cither  be  omitted,  or  taken  with  proper  precauti¬ 
ons.  To  fome,  a  vomit,  bleeding,  or  purging 

may  be  necelfary,  before  en'tering  on  a  courfe  of 
this  water  ;  weak  and  delicate  ftomachs  may 
require  it  diluted,  or  warm,  or  with  the  addidoa 
of  a  little  aromatic,  or  ftomach  tindure  *,  and  in 
fome,  particularly  the  confumptive  and  gouty, 
it  will  be  proper  to  drink  it  with  milk.  Bark 
infufed  in  it  will  in  fome  cafes  be  of  fefvice. 
The  body  fhould  in  general  be  kept  moderately 
open  during  its  ufe. 

The  METHOD  OF  USING  TEIE  WATER 
The  befl:  time  for  drinking  this  water  is  when 
the  flomach  is  empty,  in  a  morning,  or  an  hour 
or  two  before  dinner.  It  is  proper  to  begin 
with  half  a  pint,  or  a  pint,  and  gradually  to  in- 
creafe  the  dofe,  fo  as  to  rake  in  fome  cafes  four 
or  five  pints  a  day,  or  even  to  ufe  it  for  common 
drink  at  meals.  The  ufe  of  it  fnould  be  con¬ 
tinued  for  a  pretty  long  time  to  reap  the  benefit 
of  it,  and  where  the  quantity  drank  has  been 
gradually  increafed,  as  foon  as  the  end  propofed 
is  obtained,  it  fliou’d  be  gradually  decreafed, 
though  not  perhaps  entirely  left  off.  The  fum- 
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mer  feafon  is  the  beft  for  drinking  it,  altho’  the 
chief  reafon  for  this  is,  that  it  is  the  fitted  for 
exercife  and  bathing,  which  greatly  promote  the 
good  effedfs  of  the  water,  efpecially  in  nervous 
cafes:  this  is  alfo  one  motive  tor  advifing  its 
being  drank  at  the  fpring,  rather  than  at  home. 
Moderate  exercife,  regularity,  temperance,  a 
light,  fimple,  diet,  not  flatulent,  ufing  but  little 
animal  food,  malt  liquor,  tea  or  coffee,  and  relax¬ 
ation  of  the  mind,  alfo  contribute  much  to  affifl: 
its  operation  j  as  does,  in  obftruftions,  the  warm 
bath. 


§  8.  C  A  S  E  S. 

AS  a  confirmation  of  what  »has  been  ad¬ 
vanc’d  of  the  good  effedls  to  be  expedled 

from  the  Liverpool  Spa  Water,  I  determined  to 
colledb  fome  cafes  of  perfons  cured  by  its  ufe,  and 
to  lay  before  the  public  fuch  of  them,  as  evinced 
mod  clearly  its  efficacy.  The  three  following, 

I 

which  I  received  from  the  patients,  or  their  fa¬ 
mily,  deferve  particular  attention,  both  by  rea¬ 
fon  of  the  confirm’d  date  of  the  difeafe,  the  im¬ 
minent  danger  of  the  fick,  and  alfo  as  no  other 
remedy  being  ufed  at  the  fame  time  with  the 
water,  there  is  fufficient  reafon  to  attribute  to  it 

N 

alone,  the  furprizing  change  broug  it  about  in 
the  general  date  of  health  of  each. 
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CASE  I.' 

Mifs  Kno\\les,  daughter  of  Mr.  Knowles,  in 
Caftle  Ditch,  had  a  filler,  who  three  years  ago 
died  of  a  confumption  at  the  age  of  fixteen.  A- 
bout  a  year  afterwards,  fhe  herfelf,  then  twenty 
years  old,  was  obferved  to  be  in  a  decline.  She 
complained  of  a  bad  cough,  and  great  pain  in 
.  her  fide.  She  loft  her  flefli  and  her  appetite  en¬ 
tirely,  and  was  defpaired  of  by  the  phyficians, 
whofe  advice  flie  followed  long,  but  without  be¬ 
nefit.  Her  father,  tho’  he  believed  there  were 
no  hopes  remaining,  yet  recolleding  that  he  had 
heard  fome  favourable  accounts  of  our  Liver¬ 
pool  Spa  Water,  determin’d  fhe  fliould  try  that. 
He  carried  her  up  to  it  every  morning,  at  firft 
with  great  difficulty.  Within  three  days,  howe¬ 
ver,  ffie  perceived  good  eftc<5ls  from  its  ufc,  and 
by  a  continuance  of  it,  her  appetite  return’d,  her 
digeftion  was  rendered  good,  fhe  recovered  her 
fleffi,  and  ftrength,  and  is  now  perfcdly  well;  yee 
ftill  continues  to  drink  the  Spa  Water  occafion- 
ally,  and  attributing  the  preftrvation  of  her  life, 
and  the  recovery  of  her  health  folely  to  its  ufe, 
has  recommended  it  to  numbers  of  people,  who 
have  alfo  ufed  it  with  confiderable  benefit. 

CASE  II. 

Mifs  Mofs  of  Middlewich,  now  Mrs.  Eaton 
of  Chefter,  when  about  twenty,  was  thought  to 
be  in  a  comfumptivc  ftatc.  For  two  winters 

flie- 
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iliC  had  been  extremely  emaciated,  and  had  lived 
only  on  chocolate  and  oyfters.  She  had  To  great 
a  difficulty  of  breathing,  and  fuch  violent  pain  in 
her  fide,  as  obliged  her  to  walk  bent  double,  and 
to  feek  relief  from  repeated  bleeeding,  even 
twice  in  a  day.  Her  father  (a  judicious  apothe¬ 
cary  of  Middlewich)  almoft  defpairing  of  ffier 
life,  fent  her  to  Liverpool  cn  purpofe  to  drink 
the  Spa  Water.  She  continued  its  ufe  for  fome 
time  with  confiderable  benefit  (raking  no  other 
medicine)  and  though  her  complaints  were, 
both  in  their  nature,  duration,  and  violence^ 
fuch  as  feemed  to  preclude  every  chance  of  re¬ 
covery,  yet  ffie  v/as  foon  reftored  to  perfect 
health,  and  is  now  remarkably  well  and  lufly;. 

CASE  in. 

Mr.  Jofeph  HaifA'orth,  aged  about  50,  bro^- 
therinlaw  to  Mr. Yates,  feedsman  in  Caftle-ftreet, 
for  many  years  had  laboured  under  a  total  want 
ofappetite,  digeflion,  and  proper  excretion,  info- 
much  that  frequently  for  a  week  together,  he 
had  no  dool.  Scarce  a  day  paffed  but  he  vo¬ 
mited  up  a  quantity  of  a  black  watry  fluid, 
cfpecially  in  an  evening,  and  fuffered  grievoufly 
from  a  violent  griping  and  twifting  pain  of  the 
bowels,  and  at  the  pit  of  the  flomach.  For  the 
lafl  ten  years  he  had  been  much  emiaciated,  and 
entirely  incapable  of  w'orking,  or  undergoing 

any  fatigue.  In  this  fituation  he  came  to  Li¬ 
verpool, 


/ 
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verpool,  and  in  O^ober  1772,  began  to  drink 
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our  Spa  Water,  iaduced,  by  the  many  accounts 

he  heard  of  the  good,  efi^edls  it  had  produced.  In 

<  * '  * 

a  few  days  after  he  began  to  ufe  it,  his  body  be¬ 
came  regularly  open,  his  digeftion  good,  his  dai¬ 
ly  vomitings  and  colicky  pains  cealed  entirely, 
his  appent£. returned,  he  recovered  in  a  fhorc 
time  his  .fielh  and  ilrengch,  and  has  ever  fince 
remained  in  a  good  ftate  of  health.  He  flill  con¬ 
tinues  to  drink  the  water  daily,  and  aferibes  to  it 
alone  the  cure  of  his  complaints  5  for,  tho’  he 
had  tried  abundance  of  medicines,  without  effed, 
before  he  began  to  drink  the  water,  yet  he  never 
afterwards  made  ufe  of  any. 

To  thefe  I  might  add  a  number  of  other 
cafes,  lefs  remarkable,  in  which  it  has  been 
found  of  fignal  fervicc,  but  as  I  think  the  above 
fuHicient  to  prove  its  efficacy,  and  fuch  as  are 
both  perfc^ly  indubitable  and  fatistadlory,  I 
fupprefs  many  accounts  I  have  received  of  per* 
fons  who  have  been  cured  or  relieved  by  the 
Spa  Water,  in  cafes  of  iofs  of  appetite,  vomit¬ 
ing  up  the  food,  and  general  debility.  Intfan- 
ces  of  this  kind  muft  have  occurred  to  molt  of 
my  readers,  within  the  circle  of  their  acquain¬ 
tance.  Many  fuch  I  have  feen  i  particularly  a 
friend  of  mine,  who  could  never  cat  at  breaktaft 
when  he  omitted  drinking  the  water  j  and  a  per* 
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fon  troubled  with  indigeftion  and  frequent  vo¬ 
miting,  who,  tho’  he  is  fo  fituated  as  to  have  the 
water  brought  to  him,  finds  great  benefit  from 
its  ufe.  But  furely,  enough  has  been  laid,  to 
juftity  a  trial,  and  to  prove,  that ’tis  no  inconfi* 
derable  remedy  in  many  cafes. 

/ 

Thus  have  I  endeavoured  to  explain  clearly 
and  intelligibly,  i.  the  component  parts,  or  che¬ 
mical  principles  of  the  Liverpool  Spa  water,  2. 
the  medical  virtues  and  good  effedts  to  be  expect¬ 
ed  and  derived  from  its  ufe ;  and  after  pointing 
out  the  cafes  in  which  it  may  be  of  lervice, 
Gollefted  inftances  in  which  it  has. — I  make  no 
doubt,  but  thefe  might  have  been  confiderably 
augmented,  and  abundantly  confirmed,  by  wait¬ 
ing  to  obferve  the  fuccefs  attending  frelli  trials  of 
it,  and  that  thus,  this  work  might  have  appeared 
lefs  incompleat  and  incorredt-,  but,  as  thefeafon 
for  making  ufe  of  it  is  now  prefent,  I  chofe  ra- 
tljer  to  fubmit  thefe  obfervations  to  the  public, 
crude  and  imperfedt  as  they  are,  than  to  defer 
exciting  them  to  make  trial  of  a  remedy,  in  every 
ones  power,  highly  ufeful,  and  at  once  unex- 
penfive  and  agreeable;  happy  if  this  attempt 
may  prove,  in  any  degree,  ferviceable  to  fociety. 

Da  venlam  fcriptis,  quorum  non  gloria  nobis 

Caufa,  fed  utilitas,  officiumquc  fuit. 

Ovid.  3.  dc  Pont.  Eleg.  qi 
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Having  faid  fomuch,  on  what  may  not 
improperly  be  termed  a  domejiic  medicine^  I 
fhall  take  this-  occafion  of  cautioning  the  public 
againft  a  domeftk  pifon^  the  more  to  be  appre¬ 
hended,  as  its  attacks  are  unperceived,  and 
unfufpedled,  and  its  efFeds  truly  deplorable. 
Add  to  this,  that  there  are  few  families,'  into 
which  it  does  not,  one  way  or  other,  find  ad- 
million  in  a  greater  or  lefs  degree,  and  that, 
€ven  in  very  minute  quantities^  it  has  been  known 
to  produce  its  bad  efFedts  on  particular  delicate 
conftitutions.  The  pointing  out  fo  dangerous 
an.  enemy  is  of  too  much  importance,  not  to^ 
render  any  apology  unnecelFary,  for  annexing 
to  this  treatife,  a  few,  words  on  a  fubjedl  no  way 
connedted  with  it, 
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Lead,  by  whatever  means,  or  In  whatever 
form  it  gains  admittance  into  the  human  body, 
is  found  to  produce  dangerous  or  fatal  efFed^s. 
This  Teems  to  have  been  well  known  and  per- 
fedly  underftood  even  by  the  antientsj  and  Pliny, 
iTitius,  Paulus  ^genita,  and  Vitruvius,  have 
confidered  Lead  as  highly  poilbnous.  The 
Italians," French,  See.  have  long  been  wholly 
indebted  to  this  metal,  for  thole  flow  poifons, 
which  were  in  former  ages  To  frequently  admi- 
nifler’d,  and  which  have  render’d  thoTe  nations 
To  defervedly  infamous.  By  preparations  of  this 
metal  they  knew  how  to  enfure  death,  even  at  a 
diftant  period  from  their  exhibition,  or,  by  a 
continued,  imperceptible,  repetition  of  fmall 
dofes  of  them,  to  deftroy,  without  fuTpicion,  or 
the  polTibility  of  deteeSlion.  Shall  we  not  then 
be  aftonifh-d  at  being  inform’d  that  we  often 
are  daily,  of  our  own  accord,  fwallowing  fmall 
dofes  of  this  poifon,  againft  which  we  ought  e- 
ver  to  be  upon  our  guard  I 

We  are  indebted  to  the  learned  Dr.  Baker  for 
evincing,  that  the  poifon  of  lead  may,  and 
‘  frequently  does,  gain  admittance  into  the.  human 
body,  unobferved  and  unfufpeded.  The 
Dr.  has  alfo  been  at  great  pains  to  cau¬ 
tion  the  world  againft  it,  by  pointing' out  the 
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dangers  attending  it,  anxi  the  various  modes  by 
which,  it  may  cafually  gain  admittance  into  the 
body  5  fome  of  which  are  as  follows. 

I.  In  wines  or  cyder,  with  which  lead  is  too 
frequently  combined  (particularly  with  the  poor¬ 
er,  weak,  acid,  kinds)  either  intentionally  and 
fraudulently^  cafually  and  unnoticed,  or  unfkilfuU 
ly.  It  has  long  been  a  pradlice  with  the  makers 
or  dealers  in  wdne,  when  they  find  it  poor,  and 
difpolcd  to  turn  four,  to  add  to  it  fome  Ceruile, 
Litharge,  fugar  of  Lead,  or  other  preparation 
of  that  metal  ;  a  pradlice,  of  which  the  noxious 
effedls  were  fo  notorious,  that  it  was  prohibited 
in  France  and  Germany  fince  the  year  14S7, 
under  pain  of  death.  Yet,  notwithflanding 
people  are  well  apprized  of  the  poifonous  qua¬ 
lities  communicated  to  the  wine  by  this  mixture, 
it  is  not  uncommon  to  find  thefmail,  w^ak,  white 
wines  (as  Lifbon,  Rhenifh,  Mofelle,  French’ 
white)  thus  adulterated.  It  were  well,  if  the 
Cyder-makers  or  venders  were  wholly  free  from 
this  imputation.  Certain  it  is,  that  cyder  is  of-  > 
ten  found  adulterated  with  lead  or  its  calces, 
which  at  once  takes  off  any  acidity  it  may  have 
acquired,  gives  it  a  rich  lufeious  tafte,  checks 
its  fermenting,  and  improves  its  colour.  Thefe 
effeds 'have often  given  rife  to  the  intentional  and 
fraudulent  mixture.  But  befides  this,  the  fame 

poifon 
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poifon  has  been  frequently  added  unknowingly 
and  undefignedly.  If  any  lead  vedels  be  ufeddri< 
the  preparation  of  cyder  (as  about  the  trough,, 
prefs,  ciftern,  fpouts  &:c.)  the  native  acid  of  the 
apple  dilTolves  the  metal,  and  forms  with  it  fu- 
gar  of  lead,  of  which  fo  fmall  a  portion,  as  fix 
or  twelve  grains,  has  been  known  to  produce  the 
mod  terrible  effedls.  In  Devonfhire  particular¬ 
ly,  lead  was  frequently  employ’d  in  pre¬ 
paring  their  cyder,  and  hence  the  metallic  colic 
is  endemial,  and  the  other  effedis  of  this  poifon 
more  frequent  in  that  county,  and  the  colic  has 
obtain’d  amongft  us  the  name  of  the  Devon- 
fiire  colic.  Lead  has  alfo  fometimes-been  com¬ 
bin’d  with  cyder,  made-wines,  &c.  wijkilljtillyy 
by  perfons  appriz’d  of  its  corredling,  and  igno¬ 
rant  of  its  poifonous,  quality.  Thus  hanging  a 
lead  weight,  or  putting  lead  melted  and  pour’d 

into  v/ater,  in  the  cafk decanting  the  liquor  in¬ 
to  a  leaden  ciftern  ;  boiling  if,  before  fermenta^ 

-  lion,  in  a  copper,  the  upper  part  of  which  i^  of 
lead;  and  ev^n  adding  litharge;  have  been  prac- 
tifed,  and  advifed,  as  ufeful  improvements,  to, 
the  great  detriment  of  the  families  who  have  a-, 
dopted  this  cu (lorn.,  which,  tho’  recommended 
in  fome  cookery  books,  as  a  piece  of  good  houfe- 
wifery,  for  correding  any  acid  tendency  in 
wine,  cyder,  &c.  has  repeatedly  proved  fatal. 
Several  inftances  are  produced  by  Dr.  Baker  of 
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metallic  colics, >  palfies,  and  death,  evidently 
occafion’d  by  this  undefigned  adulteration.  Dr, 
Warren  alfo  mentions,  that  in  the  late  Duke  of 
Newcaftle’s  family,  when  at  Hanover,  in  June 
1752,  thirty  two  perfons  w^ere  feiz’d  with  the 
metallic  colic,  after  having  drank  a  fmall  white  ' 
wine,  adulterated  with  lead.  One  of  them  di¬ 
ed  epileptic  in  lefs  than  a  fortnight,  the  reft,  af¬ 
ter  fuffering  much  and  rclapfing  frequently,  re¬ 
cover’d,  except  one,  who  remains  paralytic. 
Even  ftiot  remaining  in  bottles,  and  corroded 
by  the  liquor,  may  be  of  bad  confequence.  For 
certain  it  is,  however  the  internal  ufe  of  lead, 
as  a  medicine,  may  have  been  inculcated,  in  par¬ 
ticular  circumftances,  by  fome  medical  writers, 
it  will  generally  be  found  to  be,  of  a  moft  dan¬ 
gerous  tendency. 

The  common  wine  meafures  are  made  of 
bafe  pewter,  in  which  is  a  confiderable  propor¬ 
tion  of  lead.  Wine,  cyder,  or  vinegar  may 
prey  upon  thefe,  and  thus  accidentally  acquire 
a  dangerous  adulteration.  The  fame  happens 
frequently  from  keeping  thefe  liquors  in,  or 
drinking  them  out  of,  common  glazed  earthen 
velTels. 

The  common  black  glaze  is  little  elfe  than  an 
imperfedt  vitrification  of  lead ;  the  common 
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yellow  glaze,  only  a  glafs  of  lead.  A  fmall  por¬ 
tion  of  lead  is  employ’d  in  glazing  the  earthen 
ware,  call’d  Queens  Ware,  but  is  much  more 
difficultly  foluble  than  in  the  two  former.  Stone  » 
and  hint  ware  only  have  a  natural  glaze,  the 
earth  being  vitrified  by  the  addition  of  fait. 
The  lead  is  readdy  foluble  in  any  acid  liquor, 
and  fuch  folutions  become  highly  dangerous.  ' 
Weal]  know,  nothing  is  more  common  than  to 
keep  pickles  in  black  glaz’d  earthen  vefTcIs  ^  yet 
1  believe  it  might  be  eahly  proved,  that  vinegar 
long  kept  therein,  diffoives  enough  of  the  lead, 
to  render  it  not  only  an  aftual,  but  an  adlive 
poifon.  This  kind  of  glazed  earthen  ware 
(and  fomietimes  Pewter)  is  often  ufed  here 
by  the  common  people  to  bake  fruit  pies  in, 
and  it  is  obferved,  that  the  acid  fruits  take  lefs  ^ 
fugar  to  fweeten  them,  when  baked  in  fuch. 
The  native  vegetable, acid,  in  this  cafe,  dihblvcs 
a  part  of  the*  lead,  and  is  thereby  corredfe'd  i 
but;Whoever  is  aware  of  tHe  fernble  effedls,  which 
the  fugar  of  lead,  £hus  form’d,  may  produce 
on  the  health,  will  always  guard  againft  a  prac¬ 
tice,  which  to  the  generality  appears  both  inno¬ 
cent,  elcgible  and  ufeful.  Keeping  milk,  but¬ 
termilk,  fweetmeats,  fyrups,  or  even  moifl  lugar 
in  this  kind  of  glazed  earthen  ware,  is  not  void 
of  danger,  as,  by  any  thing difpofed  to  turn  acid, 
the  glaze  will  be  dilTolved.  On  the  fame  prin¬ 
ciple 
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cipie  nothing  can  be  more  improper  than  fuch 
veflels,  as  are  in  general  ufe  amongfl  us,  for 
fermenting  fmall  wines,  as  ginger  wine,  and  treacle 
drink.  Thefe  large  drink-pots,  as  they  arc 
called,  are  glazed  on  the  infide  with  the  com- 
,mon  black  glaze,  and,  as  the  fmall  wines  fer¬ 
menting  in  them  are,  both  from  their  weak 
nature,  and  the  hot  feafon  in  which  they  are 
-  chiefly  ufed,  particularly  difpofed  to  become 
acid,  this  prevailing  cuflom  fhould  be  expofed 
as  highly  dangerous  :  and  though  it  may  not 
•have  been  produdive  of  confequences  immedi¬ 
ately  alarming,  yet  it  may  have  frequently  given 
rife  to  weaknefles  of  the  digeftive  faculty,  lofs 
.of  appetite,  and  complaints  of  the  ftomach  and 
bowels,  which  were  never  fufpeded  to  arife  from 
this  caufe.  Altho’  feme  conflitutions  may,  per¬ 
haps,  not  be  injured  by  fuch  repeated  fmall  do- 
fes  ,of  this  poifon,  yet  in  delicate  ones  it  may 
exert  all  its  baneful  influence  :  hence  no  one 
fhould  expofe  himfelf  to  it  unneceflarily,  and 
humanity  requires  our  cautioning  thofe  ignorant 
of  the  danger,  againft  it.  Nor  are  the  common 
glazed  platters  proper  for  baking  or  faking  meat, 
as  the  lead  is  foluble  in  greafy  fubftances,  and 
may  be  corroded  by  the  fait.  Glafs,  ffone,  and 
jfiint  ware,  being  void  of  danger,  fhould  be  fub- 
ftituted  inftead  of  glazed  veflels  for  the  above 
purpofes. 
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It  is  almofl  a  conflant  pradlice  to  prepare 
our  food,  in  copper  veflcls  tinned the  metal 
with  which  they  are  lined,  confifts  of  above 
part  of  lead,  which  dilTolves  not  only  in  acids^ 
but  even  in  oil,  buucr  or  greafe,  particularly 
if-fufFered  to  (land  in  them. 

I  have  been  allured  by  ProfelTor  Gaubius,  in 
Holland,  that  the  people  ther_e,  have  fometimes 
endeavoured  to  encreafe  the  weight  of  their  but¬ 
ter,  by  adding  to  it  a  calx  of  lead  j  but  I  hope, 
and  believe,  no  fuch  diabolical  pradice  prevails 
in  England. 

\ 

New  rum  is  found  to  be  alfo  accidentally  im¬ 
pregnated  with  lead,  and  to  produce  the  metal¬ 
lic  colic,  or  dry  belly-ach,  as  it  is  call’d  in  the 
Weft  Indies,  where  it  is  frequent  from  this  caufe  ; 
not,  as  was  fufpeded,  from  the  great  ufe  of 
acids  :  for  acids  are  even  found  to  be  the  beft  de¬ 
fence  againft  the  bad  effeds  of  fuch  folutions  of 
lead.  But  when  it  is  known,  that  “  the  juice  of 
the  fugar-cane,  when  exprelTed,  flows  into  a 
vefiel  lined  with  lead  *,  that  leaden  gutters,  or 
pipes,  are  ufed  to  convey  it  to  the  boiling  houfe, 
and  the  flcimmings  and  molafles  from  thence  to 
the  ftilhhoufe  i  that  the  fugar  coppers  are  rim¬ 
med  with  lead  •,  the  ftill  is  copper,  tinn’d  j  and 
'  the  ftill-head  and  worm  are  of  tin  or  common 

pewter,  and  the  latter  (till  of  late  years)  of  lead,” 
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it  will  not  be  wonder’d  at,  if  new  rum  Ihould  be  . 
found  to  contain  a  portion  of  this  metal.  Bv 
keeping  the  rum  (as  alio  wine  and  cyder )  this  is 
decompofed  and  precipitates,  fo  that  thefe  liquors 
grow  lefs  dangerous  on  that  fcore  by  age. 

Lead,  in  general,  is  not  dilTolv’d'  by  water, 

%  * 

but  fometimes,  by  long  handing  and  attrition, 
is  mix’d  with,  andfulpended  in  it,  in  a  very  fine 
powder,  by  no  means  innocent,  tho’  not  near  fo 
dangerous  as  when  ’tiS' diffolv’d  bv  an  acid.  It 
is  not  however  quite  clear,  that  certain  waters 
may  not  be  impregnated- 'with  acid,  or  falinc,. 
principles,  which  may  render  them  capable  of 
diffolving  lead,  and  thus  becoming  an  adlive  poi- 

fon.  Dr.  Wall  gives  aninflance  of  a  gentleman  of 

- 

Worcefler,  who  had  tv/enty  children,  of  whom 
eight  died  young.  The  reft  during  their  infan¬ 
cy,  and  until  they  quitted  the  houfe  they  liv’d 
in,  were  all  remarkably  unhealthy,  and  fubjedt 
to  diforders  of  the  ftomach  and  bowels.  The. 
father  was  many  years  paralytic,  the  mother,  fub-  « 
^ed.  to^  colics  and  bilious  obftrudions  (which 
were  relieved  by.  Bath  waters,  but  return’d  when 
file  came  back  to  her  own  houfe)  died  of  the 
jaundice.  When  the  houfe  was  fold,  and  thq^^ 
lead  pump  came  to^be  repair’d,  the  cylinder  was 
much  worn,  and  the  ciftern  was  fo  corroded  as 
not  to  be  thicker  than  paper,  and  was  full  of  holes, 
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though  the  pump  had  been  feveral  times  repair’d, 
even  but  3  or  4  years  before,  when  it  was  nearly 
in  the  fame  ftate.  The  water  of  that  place,  is  very 
■  bard,  and  hence  probably  corroded  readily  the 
lead,  and  becoming  ftrongly  impregnated  with 
that  metal,  was  the  unfufpeclcjd  caufe  of  the  ill 
health  of  this  family,  for  many  years. 

As  this  circumftance  may  caufe  a  diftruft  of 
the  water  with  which  many  families  are  fupplied, 
I  lliall  here  add  an  eafy  method,  by  which  the 
mixture  of  lead  with  other  fubftances  may, 
at  anytime,  readily  be  difeovered.  Take  pot 
afh,  and  fulphur,  equal  parts,  and  boil  them  to¬ 
gether  in  water  for  half  an  hour  :  add,  very  gra¬ 
dually,  a  little  of  this  liquor  to  the  water  yoU' 
would  examine,  and  a  cloudinefs  will  appear  % 
if  lead  is  contain’d,  the  colour,  and  precipitated 
powder,  will  be  d'ark  grey  ;  if  no  lead  be  con¬ 
tain’d,  they  will  be  white  and  milky ;  and  the 
darkidi  lhade  will  be  greater  or  lefs,  in  propor¬ 
tion  to  the  greater  or  lefs  quantity  ol  lead  con¬ 
tain’d,  as  may  be  feen  by  adding  a  little  fugar 
of  lead,  to  water  intended  for  examination  and 
comparifonv 

A  caution  feems  to  be  neceffary  againff  feed¬ 
ing  children  with  pewter  fpoons,  which  are 
made  of  bafe  metal,  contain  much  lead,  and 
»  are 
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are  too  often  fufferM  to  fland  in  the  milk,  &c. 
which  the  child  takes:  as  aifo  againfc  giving  them 
toys  daub’d  with  paint  to  amufc  them,  in  which 
lead  has  a  great  fhare  •,  young  children  generally 
putting  into  their  mouths  whatever  they  have 
in  their  hands.  Hence,  not  improbably,  may 
arife  many  of  thofe  complaints  in  the  flomach 
and  bowels  which  are  frequent  in  infants, who  will 
be  much  eafier  affeffed,  than  others,  by  the  nox¬ 
ious  metal.  Nor  muft  we  lofe  fight  of  this,  that, 
as  the  adtion  of  this  poifon  is  on  the  nervous  fyf- 
teni,  its  effedls  will  be  very  different  in  different 
conflitutions,  and  the  fame  dofe  will  frequently 
caufe  no  fenfible  bad  effedt  on  fome,  w  hich  may 
fuffice  to  produce  the  moft  deplorable  evils,  and 
even  incurable  complaints  in  others.  And 
hence  it  is,  that  thefe  confequences  of  an  acci¬ 
dental  ufe  of  lead  are  not  fo  general,  as  wc  might 
otherwife  expedf  them  to  bc.--But  asa  proof  that 
thefe  combinations  of  lead  are  not  fiippofition 
only,  real  lead  can  be  obtain’d  from  them. 

Lead  ev'en  externally  applied  has  proved  hurt¬ 
ful,  altho’  it  is  the  bafis  of  an  external  remedy 
againft  inflammation,  &:c,  which  is  of  infinite 
ufe  when  prudently  adminifler’d,  adls  on  the 
nervous  fyftem,  and  takes  off  inflammation,  ob- 
tunding  the  fenfibility.  A  piece  of  flieet  lead 
worn  upon  an  ifllie,  a  plaifter  of  which  lead  is 

-,the 
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the  principal  ingredient,  a  poultice,  or  an  In-- 
jedion  of  a  folution  of  lead,  have,  in  certain  ir¬ 
ritable  habits,  produced  effeds,  fimilar  to  thofc 
confequent  on  the  internal  ufe  of  it.  Even  dull¬ 
ing  the  excoriated  parts  of  children  with  white 
lead,  has  been  known  to  caufe  convulfions. 

The  complaints  confequent  on  the  ufe  of  lead^ 
arc  frequent  amongft  thofe  whofe  biifinefs  expo- 
fes  them  to  the  adion  of  this  metal,  as  plumbers, 
potters,  painters,  glafs-grinders,  &c.  Even  prin-' 
ters  by  ufing  their  types,  when  too  much  heated  in 
drying,  have  been  known  to  feel  the  bad  effeds 
of  the  effluvia  of  lead.  For  “  lead  whether  dif- 
folved  by  fire  or  corroded  by  an  acid,  emits- 
poifonous  effluvia.”  In  the  cutting  of  glafs  a 
leaden  wheel  is  ufed,  and  the  vapor  arifing  from 
thence  is  known  to  be  highly  hurtful  to  the 
workmen  employed  at  it,,  who  are  fubjed  to  the 
metallic  colic,  and  frequently  become  paralytic. 
By  a  greater  degree  of  heat,  lead  emits  morer 
and  more  dangerous  effluvia,  whiclv  ad  often* 
with  equal,  if  not  greater  violence,  than  its  pre¬ 
parations  taken  internally.  Even  the  heat  of  the 
atmofphere  alone  caufes  it  to  emit  a  baneful  va¬ 
por.  Inflances  are  not  wanting  where  living  in 
a  room  which  has  been  newly  fainted  (efpecially 
white)  has  caufed  thefe  complaints,  and  birds, 
acc.  fflut  up  in  it,  have  died.  The  vapor  from 
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-oil-cafe  fwhich  has  fugar  of  lead  in  itscompofi- 
tionj  may  produce  inconveniences  to  del'icate 
habits,  particularly  to  fuch  as  wear  focks  of  it. 


The  effects  confequent  upon  this  accidental 
ufe  of  lead,  are,  obftinate  conftipation,  with 
violent  colicky  pains  (the  Colica  Pictonum,  Dc- 
vonfhire,  or,  more  properly,  metallic  colic)  and 
confequent  paralytic  affedions,  refolution  and 
lofs  of  colour  of  the  mufcles,  pains,  tremors, 
fpafms,  fupprelTion  of  urine,  afthma,  fufrocati- 
on;  vertigo,  epilepfy,  apoplexy,  idiotifm ; 
pulmonary  confumption,  flow  fever  and  death. 

Thofe  whofe  employment  expofes  them  to  the 
aclion  of  poifonous  metallic  ,  effluvia,  as  thofe 
who  work  in  lead  mines,  copper  works,  &c. 
find  the  bed  preventative  to  be  greafy  fub- 
fiances,  as  fat  broth  or  oil  taken  every  morn¬ 
ing,  and  thus  they  are  in  fome  degree  defended 
againft  its  baneful  induence. 

For  the  cutc  of  the  metallic  colic,  recourfe  is 
had  to  the  Cremor  Xartari,  Caftor  Oil,  fbme- 
times  to  the  quick,  adlive,  purgatives,  emetics 
opiates  and  giyfters.  The  Bath  waters  are  found 
very  ferviceable  in  palfies  confequent  on  this  me¬ 
tallic  colic.  Very  excellent  effedls  arc  related  by 
Grafhuis,  and  after  him,  by  our  ingenious 
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countryman  Dr.  Peixi'^al  of  Manchefter,  frona 
roch  alum,  fifteen  grains,  given  every  four  or 
five  hours,  in  the  metallic  -colic,  which  the 
latter  fays  has,  in  fifteen  cafes,  fucceeded  with 
him,  relieving  the  pain,  and  the  fecond  or  third 
dofe  proving  aperient.— -But  nothing  gives  fo 
immediate  tem.porary  relief,  as>the  warm  bath; 

yet  it  fiiould  be  long  continued,  and  occafionally 
repeated,  to  prove  of  permanent  advantage.  Its 
life  calms,  removes  fpafms,  and  difpofes  the 
body  to  be.fooner  afled  upon,  by  the  medicines 
employ’d  to  get  the  better  of  the  conftipation. 

A  woman  of  this  town,  from  the  life  of  paint 
was  afflidled  grievoufiy  with  the  metallic  colic, 
and  had,  for  fcveral  days,  tried  a  variety  of  means 
to  procure  relief,  under  the  direction  of  a  fkil- 
ful  and  experienced  phyfician,  but  with  little 
fuccefs.  Defpairing  almoft  of  his  patient’s  re¬ 
covery,  he  mention’d  the  cafe  to  me,  and  we 
jointly  determined  to  try  the  warm  bath.  She 
fat  in  it  near  an  hour,  and  experienced  an  al- 
mofi:  immediate  ceffation  of ‘pain ;  and  though 
this  was  not  durable,  a  repetition  of  the  warm 
bath,  with  proper  aperient  medicines,  foon 
effedfed  a  cure.  It  is  remarkable,  that  in  the 
fame  houfe,  from  the  like  cuftom  (painting) 
there  were  two  women  fubjedf  to  epileptic 
'  complaint. 

As 
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As  the  pra6lice  of  painting  the  face,  is  by  no 
means  prevalent  here,  I  thought'  it  unneceflary 
to  add  ar.y  caution  on  this  head.  But  it  may 
not  be  amifs  to  remark,  that  in  France,'  where 
this  cLiilom  is  general,  they  themfelves  are  fen- 
fible  of  tiie  milchiefs  occafion’d  by  it,  particular¬ 
ly  by  the  cheaper  and  more  ordinary  kinds  of 
rou^e^  which  confifl  chiefly  of  lead.  But  the 
greatefl:  danger  to  be  apprehended  is  from  the 
white^  which  they  rub  into  the  flein,  to  hide  the 
natural  dimnefs  ol  their  complexions. 

Nor  are  the  ill  cffedls  of  this  metal  confin’d 
to  man  alone  :  the  brute  creation  are  equally  li¬ 
able  to  be  aff^edled  by  it,  from  accidental  caufes, 
as  feeding  from  leaden  veflfels,  or  drinking  wa¬ 
ter  impregnated  with  lead.  The  cattle  which 
feed,  or  drink,  in  the  neighbourhoood  of  furnaces 
for  fmelting  lead,  and  the  cats  of  plumbers,  and 
others  who  work  in  lead,  are  remarkably  fub- 
jedf  to  colics,  and  to  a  gradual  decay. 

Thus  have  I  curforlly  enumerated,  the  various 
means  by  which  thepoiibn  of  lead  may,  and  does 
infinuate  icfelf  into  the  body,  and  endeavour’d 
to  caution  the  public  againfta  dangerous  and  un- 
fufpedled  enemy,  and  I  would  humbly  hope, 
that,  however  foreign  from  my  fubjedl  this  may 
appear,  the  attempt  will,  in  fome  degree,  prove 
both  agreeable  and  ferviceable  to  my  readers. 
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